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CONNECTICUT SURVEY
OF BRIDGE, CULVERT AND
STORMWATER DESIGN PRACTICES

EXECUTIVE SUMMARY

The State of Connecticut is concerned with the large damages that
resulted from the floods of 1982, 1984, and 1992. It is believed that
inadequate sizing of bridges and culverts was a significant factor in
the degree of damage. 2

At the request of the State of Connecticut, the Army Corps of
Engineers, New England Division, conducted a survey of 20 communities to
assess drainage practices they utilize. A questionnaire was developed
for use by Normandeau Associates, Inc., as a basis for interviews with
the appropriate community officials. A summary of the drainage and
floodplain regulations of the 20 communities, the federal government,
and the State of Connecticut was prepared and comparisons were maﬁs.

There was found to be a great variety among the communities
surveyed with regard to the level of staffing and degree of sophis-
tication with which drainage analyses and designs are addressed. At the
state level, the regulations seem, for the most part, to adequately
minimize the potential for flooding resulting from land development and
activities by state agencies. However, drainage regulations at the local
level are quite varied and may not be adequately enforced. A developer's
consulting engineer is given a lot of choice in the methods used to meet
the often ambiguous goals of the regulations. In addition, the com-
munity's engineer is often allowed to use his or her discretion when
determining what drainage design goals are to be met and what methods
are to be employed in meeting the goals.

The following recommendations are made to assist the State of
Connecticut in reducing flood damages:

1. Adoption of the Connecticut Department of Transportation
Drainage Manual by all communities should be considered.

2. The computation forms developed by the DOT for gutter
flow analyses and culvert design, etc., should be made
available to communities, if not required for their use.

3. Communities should be made aware of the existence of any
relevant stream gage data utilized by local, state or
federal agencies. Also, if no data exist in a particular
community, gage data from other watersheds of similar
size and terrain should be supplied.

4. The Basin Stormwater Management Plans as described in the
Flood Management Regulations should be developed and
provided to the appropriate communities. This may allow
for coordination among communities in a common watershed.



Designers should analyze for the more frequent storms in

addition to the storms with 100-year recurrence inter-
vals.

Full buildout conditions based on current or anticipated

zoning should be considered when sizing drainage struc-
tures.



1.0 INTRODUCTION

This study was conducted under the United States Army Corps of
Engineers Flood Plain Management Services (FPMS) program. The FPMS
program is authorized under Section 206 of the Flood Control Act of 1960
(PL 86-645).

The purpose of the study is to provide a summary of bridge
opening, culvert, and stormwater design standards and practices used by
the communities of the State of Connecticut. A summary of design
standards and practices for the conveyance of water under the Federal
Emergency Management Agency's National Flood Insurance Program and for
state work is provided for comparison with community standards. The
resultant study is to be used by the State uf Connecticut in its efforts
to develop a statewide standard, policy or procedure that would reduce
flood damages. P

2.0 METHODOLOGY

The State of Connecticut selected 20 communities (Table 1)
falling within three population-size categories to be surveyed (see
Figure 1). A questionnaire, which was developed by the State of Connect-
icut and the Army Corps of Engineers, New England Division, was mailed
to the Public Works Director of each community for review and comple-
tion. A follow-up interview was conducted at the appropriate community
official's office by Normandeau Associates, Inc. At the interview, the
questionnaire was reviewed, additional pertinent information was
obtained, and copies of community regulations or policies governing
drainage were received. The questionnaires and applicable community
regulations were reviewed and summarized. In addition, federal policies
governing work in floodplains and state regulations governing state work
relating to the conveyance of stormwater were researched and summarized.
These references are listed in the bibliography.

Table 1 is a list of the communities surveyed and the offices
interviewed.

3.0 SUMMARY OF REGULATORY STANDARDS

3.1 DERAL_S S

The National Flood Insurance Act of 1968 established a
nationwide flood insurance program (the program) to provide previously
unavailable flood insurance to property owners in flood-prone areas. The
program was amended in 1969 and in 1973 to add mudslide protection and
flood-related erosion protection, respectively. The Flood Disaster
Protection Act (the Act) of 1973 requires the purchase of flood in-
surance as a condition of receiving any form of federal or federally
related financial assistance for the purchase or construction of
buildings within an identified flood, mudslide, or flood-related erosion
hazard area. The Act also requires that no federal financial assistance
will be provided unless the community within which the area is located
participates in the program. To participate in the program a community



TABLE 1: COMMUNITIES SURVEYED

Name of
Community

Town of Enfield

Office Contacted

Public Works/Engineering Department
Jeffrey Boyd, P.E., L.S.

Town of Vernon

Engineering Department and Planning Department
Tim Timberman, P.E., L.S.

Town of Groton

Department of Public Works
Gary Schneider, Director of Public Works
Greg Hanover, P.E., Supervisor of Technical Services

- Town of Salem

Hugh Teel, First Selectman

' Gary Caton, Road Department

Gary Amt, Planning and Zoning Commission

| City of Shelton

Office of City Engineer
Bob Kulacz, P.E., City Engineer

Town of Griswold

Selectmen’s Office
Donald Burdick, First Selectman
Elmer Rose, Road Foreman

Town of Thompson

Department of Public Works
Moe Viens, Director of Public Works

Town of
Middletown

Public Works Department
Sal Fazzino, P.E., L.S., Director

Town of Windsor

Engineering Department

| Richard Miller, P.E., L.S.

Roche Audet, P.E.

City of New Haven

Bureau of Engineering
Leonard Smith, P.E.
Bob Borus, P.E.




TABLE 1: CONTINUED

Name of
Community Office Contacted
City of Hartford Public Works Department—Engineering Division and
Operations Division
Thomas Johnson, Public Works Director.
John McGerain, P.E., Chief, Operations Division
City of Stamford Department of Public Works
Bureau of Engineering
Cam Bui, P.E.
City of Milford Department of Public Works
; Engineering Bureau
John Casey, P.E., City Engineer
City of West Community Services—Engineering
| Hartford Bill Farrell, P.E., City Engineer
Dave Krauss, P.E.
City of Bridgeport | Office of City Engineer
Barry Skinner, P.E., City Engineer
| City of Meriden Department of Public Works

Engineering Bureau
Bob Welch, P.E., Assistant City Engineer
Paul Kopek, BSCE Design Review

Town of Bethel

Public Works Department
Hemraj Khora, P.E., Director of Public Works and Town

Engineer

City of Waterbury

Bureau of Engineering
Ernest Phillips, P.E., L.S., City Engineer

Town of Windham

Public Works Department
Department of Engineering
Joe Gardiner, P.E., Town Engineer

Town of Litchfield

Department of Public Works

David Thompson

Note: Interview was not granted; however, information was
supplied by town.
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must adopt and submit as part of its application flood management
regulations designed to reduce or avoid future flood, mudslide, or
flood-related erosion damages. The program is currently administered by
the Federal Emergency Management Agency (FEMA). Minimum requirements for
adequate floodplain management regulations are set forth in the program
regulations (44 CFR Part 60) aend are described below.

Part 60~Criteria for Land Management and Use of Title 44 Code

of Federal Regulations (44 CFR Part 60) describes minimum criteria for a
community floodplain management plan. Individual communities may adopt
more protective regulations. These regulations must be applied uniformly
throughout the community to all privately and publicly owned land within
flood-prone, mudslide, or flood-related erosion areas. This study will
review the criteria for the conveyance of water in flood-prone areas (44
CFR Part 60.3).

Part 60.3a4i states that subdivision proposals are to be
reviewed to assure that "all such proposals are consistent with the need
to minimize flood damage within the flood-prone areas." Part 60.3b7
states that "when the program has designated areas of special flood
hazards (A zones) by publication of a community's Flood Hezard Base Map
(FHBM) or Flood Insurance Rate Map (FIRM), but has neither produced
water surface elevation data nor identified a floodway or coastal high
hazard area, the community shall assure that the flood carrying capacity
within the altered or relocated portion of any watercourse is main-
tained." In addition, Part 60.3c10 requires "until a regulatory floodway
is designated, that no new construction, substantial improvements, or
other development (including £fill) shall be permitted within Zones A1l-30
and AE on the community's FIRM, unless it is demonstrated that the
cumulative effect of the proposed development, when combined with all
other existing and anticipated development, will not increase the water
surface elevation of the base flood more than one foot at any point
within the community." The base flood is defined as "the flood having a
one percent chance of being equalled or exceeded in any given year."
Part 60.3cll requires "adequate drainage paths around structures on
slopes, to guide floodwaters around and away from proposed structures”
within Zones AH and AO.

Alternately, Part 60.3d states that when a final base flood
elevation has been provided for special flood hazard areas (A zones) and
the program has provided data from which the community shall designate
its regulatory floodway, the community shall implement the following
regulations:

Select and adopt a regulatory floodway based on the
principle that the area chosen for the regulatory
floodway must be designed to carry the waters of the
base flood without increasing the water surface
elevation of that flood more than one foot at any
point;

Prohibit encroachments, including fill, new con-
struction, substantial improvements, and other

7



development within the adopted regulatory floodway
that would result in any increase in flood levels
within the community during the occurrence of the
base flood discharge.

The program also addresses communities that are protected from
flooding by levee systems. As part of the preparation of the FIRM, FEMA
determines whether a community's levee system provides protection from
the base flood. For levees to be recognized by FEMA, there are a number
of technical criteria that must be met that are listed in 44 CFR Part
65.10. A discussion on levee design and construction criteria is beyond
the scope of this report.

The above regulations essentially require that any project for
which federal funding or assistance is requested in a community partici-
pating in the National Flood Insurance Program shall not increase the
- extent of the flooding resulting from a storm with a 100-year recurrence
interval. The technical design criteria to be used to meet the goals of
the program are not provided in the regulations. The individual communi-
ties are to adopt and enforce regulations designed to meet the program
goals.

In May 1977, President Jimmy Carter issued Executive Order
11988-Floodplain Management (the Order), which replaced the 1966
Executive Order 11296~Flood Hazard Evaluation. The Order is a policy
initiative that links the need to protect lives and property with the
need to preserve and restore natural and beneficial floodplain values.
The objective of the Order is to "avoid to the extent possible the long-
and short-term adverse impacts associated with the occupancy and
modification of floodplain development wherever there is a practicable
alternative. . . ." The order applies to:

All Federal Agencies that: (1) acquire, manage, or
dispose of Federal lands and facilities; (2) under-
take, finance, or assist construction and improve-~
ments; and (3) conduct activities and programs
affecting land use, including planning, regulating
and licensing.

All Federal actions described in the preceding
sentence.

All floodplain locations, whether they are along or
near rivers, streams, oceans, ponds or related water
bodies—~as a minimum, areas subject to inundation by
a flood with a one percent change of occurring in
any year (ie., "100 year or base flood").

The Order requires that federal agencies:

Avoid the base floodplain unless it is the only
practicable alternative.

1



Adjust to the base floodplain; if the base flood-
plain cannot be avoided, adjust to it in order to:
(1) reduce the hazard and the risk of flood loss;
(2) minimize the impact of floods on human safety,
health, and welfare; and (3) restore and preserve
the natural and beneficial floodplain values. The
framework for meeting these requirements is the
Water Resource Council's Unified National Program
for Floodplain Management.

Evaluate, design and implement all agency actions to
meet the policies of the Order.

The Executive Order 11988, therefore, exerts a more comprehensive
jurisdiction on floodplain activities than does the National Flood
Insurance Program. The Order requires that all actions by &all federal
agencies or actions requiring permits from a federal agency are expected
to avoid impacts on the 100-year floodplain where practicable; in other
words, a project requiring a permit from the Army Corps of Engineers
would be regulated under the Order. The technical means to meet the
requirements of the Order are not described in the Order.

3.2 ONNEC G G S

The Commissioner of the Connecticut Department of Environmen-
tal Protection (DEP) promulgated the Flood Management Regulations for
State Agencies under Chapter 476a, Section 25-68h, of the Connecticut
General Statutes (Appendix A). The statute and regulations require the
Connecticut DEP to regulate all state activities within the 100-year
floodplain, and all critical activities within the 500-year floodplain.
A state activity is "any proposed state action in a floodplain or that
impacts natural or man-made storm drainage facilities, including but not
limited to the following:

Any structure, obstruction or encroachment proposed for
emplacement within the flood plain area;

Any proposal for site development which increases peak runoff
rates;

Any grant or loan which affects land use, land use
planning or the disposal of state properties in
flood plains;

Any program regulating flood flows within the floodplain."

A critical activity is "any activity including but not limited
to the treatment, storage and disposal of hazardous waste, and the
siting of hospitals, housing for the elderly, schools or residences in
the 0.2 percent flood plain." In addition, the statue and regulations
are to ensure compliance with the National Flood Insurance Program (44
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CFR 59 et. seq.), any municipal zoning requirements, and stream channel
encroachment lines as adopted under Chapter 446, Section 22a-342, of the
Connecticut General Statutes. Following is a summary of the State regu-
lations as they pertain to stormwater conveyance within the floodplain.

Section 25-68h 3-Stormwater Management Standards describes the
requirements for on-site stormwater management and the design criteria
for stormwater detention facilities, storm drainage systems, open
channels, culverts, and bridges.

%

State activities as defined previously must prepare a storm-
water management plan. The plan must indicate that the activity will
minimize adverse increases in the peak flow and the volume of the
runoff, and that the timing of the runoff will not cause adverse
effects. The level of detail of the plan shall be commensurate with the
probable impact of the project. Hydrographs must be developed for design
storms with average return frequencies of 2, 10, and 100 years for both
the existing and the anticipated land use conditions. Where appropriate,
the hydrograph analysis shall include determination of runoff for each
sub-watershed and shall address the routing of runoff through storage
impoundments and floodplain storage areas, and will develop the runoff
timing sequence.

Stormwater detention facilities are designed to detain excess
stormwater resulting from the creation of impervious surfaces on
previously pervious soils. Detention facilities serving watersheds
greater than 10 acres in size shall be analyzed with hydrograph and

storage routing techniques. The following design criteria are to be
used:

The release rate shall consider the existing and
proposed flow rates at the site and downstream
channels or structures, and the timing of runoff
from other sub-watersheds within the basin of the
base flood;

The waters released from a detention facility shall
not increase the peak flow rate at off-site down-
stream points unless they have adequate flow capaci-
ty for the base flood;

Extended duration detention facility discharges

directly into alluvial or eroding channels shall not

exceed. the bankfull capacity or the 2-year flood :
frequency flow, whichever is less, unless it is

determined said channel will be stable;

Section 8E of the "Connecticut Guidelines for Ero-
sion and Sediment Control" (1985) as may be amended
shall be used as a guide to construction details and
materials; ‘
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An operation and maintenance schedule shall be
prepsred for every detention facility identifying
responsibilities and items of routine maintenance,
after use and emergency operations in the event of a
flood.

Storm drainage systems are required to be designed in accor-
dance with the Connecticut Department of Transportation (DOT) Drainage
Manual and the following criteria:

Storm drainage systems for parking lots, driveways
and roads shall be designed for 100-year frequency
storms without closing use of the facility.

The use of curbing shall be minimized in order to
encourage overland disbursed flow through stable
vegetated areas.

The foundation drains and floor drains of buildings
connected into storm drainage systems shall be
designed to prevent backflow for the 100-year fre-
quency flood into the building.

Surface runoff shall be directed through vegetated
filter strips or grass swales.

Storm drains shall be extended to a suitable dis-
charge point into a watercourse or public drainage
system, or to where drainage rights have been se-
cured.

In addition, the design of a stormwater system shall be coordinated with
the National Pollution Discharge Elimination System permit program
administered by the DEP, and consistent with the soil and erosion
control plan, and the Public Health Code.

Open channels are classified as either Type A, local drainage
channels, or Type B, natural perennial watercourses or man-made channels
planned to simulate a natural watercourse. Type A channels are intended
to convey urban runoff from small watercourses, frequently with inter-
mittent flow. The design flow is intended to be conveyed within their
banks. They shall be designed in accordance with the DOT Drainage Manual

and the following:

Freeboard allowance shall be provided in proportion
to the potential damages that could occur in the
event of overtopping.

The use of impervious linings is discouraged except
for very high velocity flow and steep slopes.

11



Type B channels shall be designed in accordance with the DOT Drainage

Manual and the following where appropriate:

Shall have minimum flow capacity of a flood equal to
at least 25-year frequency flood;

Shall have an inner channel to concentrate low flows
with a capacity of a 2-year frequency flood;

Shall have water surface profiles prepared for the
2-, 25-, and 100-year frequency floods;

Shall consider the hydraulic capacity of flood-
plains;

Shall have a sediment transport capacity similar to
upstream and downstream channels;

Shall be designed to minimize the use of artificial

linings for flows in excess of the 2-year frequency
flood;

Shall encourage ecological productivity and variety;
- Shall be visually compatible with its surroundings;

Alignment and slope shall be compatible with natural
channels in similar site conditions;

Variations in width, depth, invert (elevations), and
side slopes are encouraged for aquatic and visual
diversity;

Straightening channels and decreasing their length are dis-
couraged;

The cross-sections used to define the channel and
floodplain geometry for the water surface profile
computations shall be located upstream and down-
stream of hydraulic structures, at changes in bed
slope or cross-section shape, and generally at
intervals of not more than ten times the width of
the 100-year floodplain;

The friction coefficients used in the hydraulic
analysis are to assume maximum seasonal vegetation
conditions, and should be adjusted to the depth of
flow.

12

L}



All open channel work shall include a plan for channel
restoration. The goals of the plan shall include the restoration and/or
creation of aquatic habitats suitable for fisheries, recreation,
aesthetics, flow capacity, and water quality improvement. The channel
restoration plan shall include as appropriate:

Avoidance of barriers to fish movement;
Formation of pools and riffles;

Provision for areas of sheltered flow with the use
of deflectors, boulders, low check dams;

Preservation of stream bank vegetation and the
establishment of new vegetation;

Use of clean natural bed materials of a suitable
size;

Schedule work to minimize conflicts with spawning,
stocking, and fishing seasons; and

Removal of excess debris.

Other criteria for the design of open channels include the use of
tractive force methods for the design of riprap as described in both the
DOT Drainage Manual and the Connecticut Guidelines for Erosion and
Sediment Control and the coordination with the DEP for hydraulic
analysis and modification of watercourses prone to ice jams. In coastal
areas, the water surface profiles of open channels shall account for the
combined occurrence of tides, storm surges, and peak runoff. For
watersheds with time of concentrations of more than 6 hours, the
starting water surface elevation for the base flood shall be the 10-year
frequency tidal surge level.

The regulations require that all culvert and bridge design
undertaken as a state activity shall be designed in accordance with the
methods and procedures defined in the DOT Drainage Manual. However, on
local (not state or federal highways) roads and driveways, flood
discharges may be allowed to cross over roads at or near the floodplain
grade provided water surface elevations shall not be increased by more
than 1 foot nor allowed to cause upstream damage.

In addition to the DOT Drainage Manual requirements, the
following criteria shall be met where applicable:

Bridges and culverts along stocked watercourses and
watercourses which may support fish shall be de-
signed to allow passage of fish as may be recommend-
ed by the Department of Environmental Protection
Fisheries and Wildlife Units.
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The location of new bridges and culverts shall
minimize the relocation of watercourses.

Where applicable, rigid structural floors and bridg-
es and culverts should be depressed below the normal
streambed to allow an alluvial streambed to form
over them, and shall anticipate if the streambed is
degrading.

The use of solid parapet walls at bridges and cul-
verts located in the sag part of vertical curves is
discouraged.

Debris barriers shall be used upstream of structures
prone to blockage by debris.

The use of a single large culvert or bridge opening
is preferred over use of multiple small openings.

The underclearances and maximum headwaters stipulat-
ed in the DOT Drainage Manual may be waived when
decreasing the headwater depth at existing struc-
tures could increase downstream peak flows.

The Flood Management Regulations for State Agencies also
require the preparation of basin stormwater management plans at the
scale of the "subregional drainage basins as defined on the map entitled
* *Natural Drainage Basins of Connecticut' prepared by the Department of
Environmental Protection dated 1981 or as amended. Basin stormwater
management plans shall include:

Watershed identification, surficial geology, and
land use.

Inventory of flood hazard areas as identified by
Flood Insurance Studies or the Commissioner, plus
historic floods and damages.

An evaluation of watercourses, including areas of
limited flow capacity, bank or bed erosion, sediment
deposition, water quality, principle water uses and

users, recreation areas, morphology classification,
and channel stability.

An inventory and evaluation of hydraulic structures,
including culverts, bridges, dams and dikes with

information on their flow capacity and physical
condition.

An inventory of significant flood water storage

areas, including principle impoundments, flood-
plains, and wetlands.

14
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A runoff hydrograph analysis of the watershed for
floods of an appropriate duration, including a 24-
hour event, with average return frequencies of 2,
10, and 100 years for existing and future land uses.

The relationship between the computed peak flow
rates and gauging station data, with modification or
calibration of the hydrographs to obtain a reason-
able fit where necessary.

Identification of the peak rate of runoff at various
key points in the watershed, and the relative timing
of the peak flow rates.

Identification of points in the watershed where
hydraulic structures or watercourses are inadequate
under existing or anticipated future conditions.

Recommendations on how the subwatersheds' runoff can
be managed to minimize any harmful downstream im-
pacts.

Generalized recommendations for physical improve-
ments for existing or anticipated future problem
areas.

A copy of each Basin Stormwater Management Plan
shall be filed with the DEP."

3.3

The Connecticut Department of Transportation (DOT), Division
of Design, Bureau of Highways, prepared a Drainage Manual, revised in
January 1986, for use by all engineers involved with DOT drainage
facilities. It is intended to present the best available methods,
guidelines, and criteria for use in the design of DOT drainage facili-
ties, and to ensure compliance with the FEMA and State of Connecticut
floodplain regulations.

The DOT Procedures for Coordinating Highway Encroachments on
Floodplains With the Federal Emergency Management Agency (FEMA) state
that determination of a community's status regarding the NFIP and review
of applicable NFIP maps are the first step in conducting the hydraulic
studies and environmental documents required for federal aid highway
actions. Coordination between the Connecticut DOT and FEMA is required
when a proposed highway crossing encroaches on a regulatory floodway; a
proposed highway crossing encroaches on a floodplain where no floodway
has been designated and the maximum 1-foot increase in the base flood
would be exceeded; detailed floodplain studies are underway for the
local community; and the local community is participating in the
emergency program and the base flood elevation in the vicinity of
insurable buildings is increased by more than 1 foot. The DOT procedures
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emphasize the requirement that, where practicable, a highway crossing
shall not impact the floodway; however, if avoidance of impact to the
floodway is not cost effective, modification of the floodway may be
allowed. Chapter 19, Hydraulic Designs as Related to FEMA Floodways,
describes the criteria by which alterations of the floodway are to be
designed and reviewed.

The DOT has also prepared Operational Procedures Pursuant to
the Floodplain Management Statutes and Associated Regulations (revised
May 21, 1992), which essentially states that all activities undertaken
by the DOT shall be in conformance with the Flood Management Statutes
and Regulations (Sec. 25-68b through 25-68h, C.G.S.). The Hydraulics and
Drainage Unit of the DOT shall provide design and review services to
other DOT units to ensure compliance with the Flood Management Regula-
tions for State Agencies.

As referenced‘in the Flood Management Regulations for State
Agencies, the DOT Drainage Manual has developed standards and require-
ments for the design of stormwater conveyance systems. The following is
a summary of the basic principles and design criteria described in the
manual. :

: The objectives of DOT drainage designs are to "collect,
control and discharge surface and subsurface water in an efficient,
economical, safe and most prudent manner to provide safety to the
travelling public, the hydraulic facility, adjacent properties and to
preserve stream ecology.” These objects can be accomplished by address-
ing the following:

Determining the natural points of concentration and
discharge, the limiting elevations of entrance
headwater, and other hydraulic controls;

' EStimating the amount of storm runoff;

Estimating the amount and composition of bedload and
its abrasive and bulk effects;

Determining the necessity for debris control;

Determining the requirements for energy dissipation
and channel protection to prevent erosion;

Determining the necessity of providing for passage
of fish and wildlife;

Analyzing the deleterious effects of corrosive soils
and waters on structures;

Comparing and coordinating proposed designs with
existing drainage structures and systems handling
the same flows;
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Providing access for maintenance operations;

Providing for the proper handling of subsurface
water;

Determining the structural adequacy of pipe designs;

Determining if floodwater retention is available and
if it is justifisble in terms of economics and
environmental requirements, to include in the hy-
draulic design.

The first step in the designing of a drainage system is the
determination of the size and character of the watershed in which the
system is proposed. The DOT manual lists a number of sources that may
contain information on soil types, ground cover, slope, land use, water
use, and ecosystems. Engineering judgment is required to determine the
extent of the watershed study, as it should be commensurate with the
importance of the facility under design, and the wetland or watercourse
receiving water from the system.

The drainage of adjacent areas under a roadway involves
structures that are classified by the DOT as follows:

Minor Structures: pipes, box culverts, or bridges draining areas of
less than 1 square mile in which there is no estab-
lished water course;

Small Structures: pipes, box culverts, or bridges draining areas of
less than 1 square mile in which there is an estab-
lished watercourse;

Intermediate Structures:
pipes, box culverts, or bridges draining areas
larger than 1 square mile but smaller than 10 square

miles;

Large Structures: pipes, box culverts or bridges draining areas larger
than 10 square miles but less than 1000 square
miles;

Monumental Structures:
pipes, box culverts, or bridges draining areas

greater than 1000 square miles;

Tidal Structures: structures of whatever type providing waterway or
streams subject to tidal action and further classi-
fied as minor, small, intermediate, etc., based on
drainage area.

The following are design criteria for each of the above
structure categories as revised on May 21, 1992.
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Minor structures are to be designed to pass the 25-year
frequency storm discharge. The upstream water surface elevation at
design frequency shall not cause damage to developed property.

Small structures shall be designed to pass a 50-year frequency
storm discharge. The effects of a 100-year frequency storm discharge
flowing through the structure shall be assessed. If water surface
profiles have previously been developed for the location of the proposed
structure, it shall be designed to pass the 100-year frequency storm.
The upstream water surface elevation shall not be allowed to rise so as
to endanger the roadway or damage private property. The elevation at the
upstream highway property boundary shall not increase by more than 1
foot above the pre-construction elevation of the design storm, unless
damage to developed property would occur at a lower elevation. Where the
likelihood of danger to persons, extensive property damage, or more than
temporary traffic interruption will exist as a result of the structure's
placement, increases in waterway or other improvements shall be provided
to alleviate the problem. :

Culverts should be designed with the aid of Hydraulic Engi-
neering Circulars Nos. 5 and 10 of the Federal Highway Administration
(FHWA) Culvert Designs and should give careful consideration to the
effect of the design water surface on abutting private property.

Intermediate structures shall be designed to pass a 100-year
frequency storm discharge with a backwater usually not to exceed 1 foot
and that will not cause damage to the highway or developed property
upstream. The effects of the 500-year frequency storm will be assessed.
If necessary because of anticipated extensive property damage or
interruption of traffic flow, increases in waterway or other improve-
ments shall be provided to alleviate the danger.

Large structures shall normally be designed to pass a 100-year
frequency flow with and underclearance of generally 2 feet or more and
an increase of 1 foot or less of water surface elevation at the highway
property line. The elevation may be required to be reduced to avoid
damage to upstream developed property.

Monumental structures shall be designed in accordance with
requirements of the following state and federal agencies:

Water Resources Section of the Connecticut DEP under Chapter
4461 of Title 22a of the General Statutes of Connecticut.

The United States Army Corps of Engineers under the Section
404(b) (i) guidelines (40 CFR part 230) of the Clean Water Act

(33 U.S5.C. 1344) and Section 10 of the Rivers and Harbors Act
of 1899 (33 U.S.C. 403).

The United States Coast Guard under 33 CFR Parts 1-199.

Tidal structures shall normally be designed to pass the design
storm of the appropriate size class described above, unless the highway
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is subject to frequent tidal flooding, in which case the design storm
frequency selected may be the frequency of the tidal flooding. In
addition, the effects of tidal action shall be investigated to ensure
that the structure will not be damaged by scour or erosion.

Any channel relocation or reconstruction, whether or not
associated with any structure construction, shall be designed to pass
the flow as required by the drainage area criteria of the structure
classification system described above. Adequate freeboard, generally not
less than 2 feet between the design flow water surface and the edge of
the travelled way, should be provided. The design flow water surface
elevation on abutting private property should not be raised as a result
of channel relocation without agreement from the owners. Channel bank
and/or bed protection shall be provided as needed to prevent damage to
adjacent property of the highway.

Open channels shall be designed to carry the design storm flow
as determined by the drainage area criteria of the structure classifica-
tion system. The design shall take into consideration economics, flow
capacity, traffic safety, erosion control, aesthetics, and maintenance.
Channels will be designed to carry the design flow within its banks
unless overflow is acceptable. Designs shall minimize erosion by
flattening channel grades to reduce velocity or by use of appropriate
channel linings. All channels, ditches or swales will be lined as soon
as they are excavated. The channel shall be designed to minimize the
required maintenance. The following are specific open channel design
criteria described in the manual:

Flows should be kept subcritical wherever possible.

Sediment deposition should be designed to occur at a
location accessible for removal.

Hydraulic Design Series No. 4 should be consulted
for methods useful in reducing velocity.

Hydrologic Engineering Center (HEC) Circular No. 15
is to be used for the design of curved channels.

The Rational Method shall be used to determine the
design discharge for swales, top of slope channels,
and toe of slope channels.

Hydraulic Design Series Nos. 3 and 4 and HEC Circu-
lar No. 15 are recommended for use in the design of
swales, top of slope channels, and toe of slope
channels.

Top of slope and toe of slope channels shall have
side slopes of 3 horizontal to 1 vertical for grass
linings; and 2 horizontal to 1 vertical for rigid or
riprap linings.
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Procedures to be used in the design of watercourse channels
are also described in the manual in general terms, with references to
other publications. The objectives and precautions to be taken are
listed and are similar to those for channel relocation. A detailed
description and worksheet are provided for the manual computation of
water surface profiles. A section of the manual describes the consider-
ations and procedures to be used in the selection of a channel lining.
References and a worksheet are also provided for channel lining design.

The Drainage Manual provides design criteria and procedures
for the design and construction of storm sewer systems for the drainage
of roads and highways. All storm sewer systems, curbed sections, swales,
and channels (not conducting a watercourse) shall be designed for a 10-
year frequency storm event, with the exception of in areas with a sag
curve, which will be designed for a 25-year storm.

The design of storm sewers shall be based on the following:

The Rational Formula shall be used to determine
design flows.

Pipes shall be‘designed to flow "just full" or less
than full.

Slopes shall be 0.5% to create self-cleaning flow velocities.

The Gutter Flow Analysis Form, provided in the
Drainage Manual, is to be used for analysis of a
drainage system that uses curbing.

The procedufe for storm sewer system design and
accompanying worksheet in the Drainage Manual shall
be used for state projects.

The anticipated development of the adjacent land
area shall be incorporated into the design flow
determination.

The distance between access points via catch basins
or manholes to the pipe shall not exceed 500 feet.

Pipe diameter shall be a minimum of 12 inches.

Reinforced concrete pipe shall be used for storm
sewers.

Catch basins will be constructed with 2-feet deep
sumps except in the case of 36 inch or greater
diameter pipes that are not required to have sumps,
as settling is not likely to occur in that situa-
tion.

20



Inlets and other drainage structures shall conform

with the details as shown in the DOT Standard Draw-
ings manual. However, on streets to be accepted and
maintained by a municipality, local standards shall
be met.

In summary, the DOT Drainage Manual recognizes the variability
of topography, soil types, cover types, and other factors affecting
stormwater runoff characteristics, and therefore allows for a degree of
sound engineering judgment to be used in the design of a stormwater
conveyance system. However, the DOT also recognizes the need for the
application of consistent design objectives statewide and therefore
describes the objectives and provides methods to be used to meet them.
The DOT also has recognized the need for consistency among the Connecti-
cut Flood Management Regulations, the DOT Drainage Manual, and the FEMA
Flood Insurance Program.

The floodplain management practices and requirements as
described in the FEMA Flood Insurance Program are to be complied with by
each Connecticut municipality. In order to facilitate that goal, the
State of Connecticut prepared the Model Flood Damage Prevention Or-
dinance for adoption by municipalities at their discretion. The model
ordinance provides text that is required by the FEMA regulations, along
with optional, recommended, and not-recommended text. The model or-
dinance is included as Appendix B.

4.0 COMMUNITY SURVEY

Interviews were conducted with 19 of the 20 communities
contacted. The Town of Litchfield could not find time for an interview
during this study period but returned a completed questionnaire and a
copy of their subdivision regulations. About 50% of the communities had
completed the questionnaires prior to the interview. Completed ques-
tionnaires are provided in Appendix C.

Information on past design practices was obtained during the
interview process; questions were clarified and town projects were
discussed. In general, most communities have not undertaken design
projects in the last few years. Projects that have gone forward are
usually with federal and/or state funding and design review, or as
private residential subdivisions or commercial developments. The
interviews went beyond the scope of the questionnaire format in that
information regarding design practices imposed upon the private develop-
ers was obtained. Most communities have developed subdivision rules and
regulations regarding land development and drainage systems, but few
communities dictate the methodologies to be used by the developers’
design engineers in meeting design goals.
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5.0 RESULTS

A comparison of federal, state, and local drainage regulations
is shown in Table 2. The table is based on the questionnaire completed
by each community; the values within the "local regulations" column
represent the percent distribution of the 20 communities with respect to
each design criteria. In many cases there was the opportunity for
multiple responses, so the total of any one question could be greater
than 100%.

As Table 2 illustrates, there is a great variety of drainage
practices and regulations among the communities surveyed. There are a
few generalities that became apparent from the survey, however. Most of
the communities surveyed indicated that they have not undertaken the
design and construction of any significant drainage projects in the last
15 years. However, only 20% of the individuals surveyed had been
employed or were familiar with projects for the 15-year study period.
The majority of officials interviewed have been in their positions for
10 years or less and, therefore, were uncertain what the previous design
practices were.

All four of the community officials with knowledge of their
department's activities for the last 15 years work for cities (Bridge-
port, West Hartford, Hartford, New Haven). The officials in most of the
cities indicated that because there was little or no undeveloped land
even 15 years ago, they did not get involved with any drainage designs.
The infrastructure has been in place in some cases for more than 100
years. The majority of their efforts are involved with repalrs and
malntenance

Most communltles have enacted subdivision bylaws and regula-
tions in one form or another that govern the development of commercial
and residentially zoned property. Any activity of the community is
expected to be in compliance with the regulations also. There are
specific sections in the regulations describing drainage practices to be
utilized to meet minimum flood damage prevention objectives. The
objectives are usually general in nature, e.g., no damage to downstream
property will be allowed as a result of the development, and are
nonspecific on the methods to be used to meet them. Very often a local
planning board is responsible for the review of development projects and
their compliance with the regulations. Communities with an engineering
department usually call on that department for technical review of the
proposed drainage system and any work proposed in the floodplain.
Communities without engineering departments rely on the professional
standards and abilities of the project's design engineer to meet the
requirements of the regulations. Only 15% of the communities surveyed
did not have at least one professional engineer as a municipal employee.

Of the 15% of communities without a professional engineer on
staff, all were small towns (Salem, Thompson, Griswold). Some of the
small towns had previously relied on state-funded programs that supplied
a professional engineer to assist with any design projects. Presently,
some small towns budget for outside engineering consultants to do any
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TABLE 2: COMPARISON OF FEDERAL, STATE, AND LOCAL DRAINAGE

REGULATIONS
STATE LOCAL
Flood Regulations
FEDERAL | Management (% of
FEMA Regulations | communities
Design Criteria Regulations | (Sec. 25-68h) surveyed)
‘GENERAL = =
L. Use of DOT Manual (1986) for:
a) all drainage structures No Yes 50
b) all open channels No Yes 50
... DRAINAGE STRUCTURES
2. Types of drainage structures Unknown Unknown
designed and constructed in last
15 years
a) bridge 25
b) culvert 75
¢) pipe 85
d) retention ponds 20
€) reservoirs 0
3. Classification of drainage Yes Yes 90
structures by storm frequency
4. Allowable backwater Yes Yes
a) 0 feet 65
b) 6 inches 10
c) case-by-case basis 25
5. Method used to determine No single
expected design runoff method
a) Rational Method Yes 75
b) SCS TRSS 40
c) SCS TR20 35

23




TABLE 2: CONTINUED

STATE LOCAL
Flood Regulations
FEDERAL | Management (% of
FEMA Regulations communities
Design Criteria Regulations | (Sec. 25-68h) surveyed)
5. d) USGS Method Yes 5
e) HEC-I 10
f) SCS National Engineering Yes 5
Handbook
g) New England Hill and 5
Lowlands
h) Comparable gaged streams Yes 5
i)  Not specified; left to Yes 35
engineer
) FWHA Method Yes 0
k) None 5
6. Stream gage data are used in Yes Yes 0
drainage calculations
7. Extent that high water marks Assumed Assumed yes
‘ are used to verify correctness of yes
design
a) None 80
b) Seldom 20

8. Types of open channel designed
and constructed in last 15 years

Unknown

Unknown

a) Top of slope channels 15
b) Toe of slope channels 20
c) Outlet channels 45
d) Swales 45
e) Dissipators 20
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I TABLE 2: CONTINUED l

STATE LOCAL
Flood Regulations
FEDERAL | Managemcnt (% of
FEMA Regulations | communities
k Design Criteria Regulations | (Sec. 25-68h) surveyed) |
.———————————_———————-—-———————-ﬂ———'—_;‘_———‘_-—_‘—*“—‘
9. Methods used to design open Not
channels applicable
a) SCS National Engineering 20
Handbook
b) Hydraulic Design Series Yes 15
Nos. 3 and 4
¢) Federal Highway S
Administration Method
d) HEC-2 15
e) CT Erosion and Sediment 10
Control Guide
f) Seelye Design Handbook 5
g) Design engineer’s choice 35
h) None 20
10.  Designs include water surface Yes Yes 50
profiles
11.  Designs include freeboard Not 2 feet
specified in
sources
reviewed
a) 6 inches 5
b) 1 foot 55
¢) case-by-case basis 15
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TABLE 2: CONTINUED

:Design Criteria _

FEDERAL
FEMA
Regulations

STATE
Flood
Management

Regulations
(Sec. 25-68h)

LOCAL
Regulations
(% of
communities
surveyed)

12.  Method of analysis to determine Not
design flows specified in
sources
reviewed
a) SCS TR20 30
b) SCS TRSS 45
¢) Rational Method Yes 90
d) Engineer’s choice 30
e) Gutter flow analysis Yes 5
13. Stormwater analyzed at:
a) Structural level Yes 10
| b) Drainage basin basis Yes Yes %0
14.  Conveyance systems are Yes Yes 85
categorized by size of event
' 15. a) Construction standards Not
‘ minimum pipe diameter applicable
Mains Yes 10
12 inch
15 inch 75
18 inch 5
determined by DOT 5
Stormwater Worksheet
Connectors 5
6 inch
12 inch 10
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| TABLE 2: CONTINUED j
STATE LOCAL
Flood Regulations
FEDERAL | Management (% of |
FEMA Regulations | communities
L Design Criteria Regulations | (Sec. 25-68h) surveyed)
15. b) Catch basin spacing Not
applicable
Maximum distance
200 feet : 5
300 feet 55
400 feet
500 feet Yes 0
Determined by gutter flow Yes 30
analysis
16.  Types of erosion control used Not
applicable
a) CT Erosion and Yes 50
Sedimentation Control
Guidelines
b) Sedimentation dikes and ‘ Yes 35
pools
c) Traps Yes 25
d) Haybales and silt fence Yes 60
e) Inland Wetland regulations 50
f) Chemical stabilizer Yes 5
17. Has design standards that have No, based No, based on 0
been reviewed by outside party on sources sources
reviewed reviewed
18.  Has design document format for | No, based No, based on 0
follow-up on design adequacy on sources sources
reviewed reviewed
19.  Has had problems with Unknown Unknown 70
' drainage structures listed above
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design of town projects and for review of significant development

- projects. The small towns are generally less apt to have specific
regulations regarding the criteria for a drainage system, methodology
for development of design flows, spacing and sizing requirements for
catch basins and stormwater piping, etc. A number of small towns sorely
miss the state-funded engineering services they had received in the
past.

As Item 19 of Table 2 indicates, 70% of the communities
surveyed have experienced problems with drainage systems. Table 3 lists
the nature of the problems described by each community.

v The problems listed in Table 3 were 11 times more likely to be
a result of inadequate design and maintenance than a result of poor
construction. It is beyond the scope of this report to determine whether
the problem designs were based on regulations that have since been
revised, or were in compliance with current regulations.

Some of the observed flooding may be attributable to specific
design criteria in the DOT Manual. For example, Section 11.05 regarding
drainage structures allows for various degrees of flooding beyond state
property and onto private property. By design, an increase in water
surface elevation up to 1 foot is allowed, unless it would cause damage
to developed property. However, this criteria does not take into account
the development of the private property after the drainage structure has
been installed. The private property owner is not likely to be aware
that his/her property may be flooded by design.

Section 15.00 of the DOT Manual specifies the use of cor-
rugated metal pipe as stormwater conduit. A lot of communities have
found corrugated metal pipes deteriorate and much of their maintenance
budget is spent replacing them.

The Connecticut Model Flood Damage Prevention Ordinance
recommends in Section 4.4.1.9 that base flood elevation data be provided
for developments of 5 acres or more. This may allow smaller parcels to
‘be developed without the benefit of regulatory review and may result in
incremental development within the floodplain, the cumulative result of
which may be an unanticipated increase in base flood elevation. Section
5.2 of the Model Ordinance may also allow for incremental development of
‘the floodplain with the unanticipated cumulative effect of raising the
base flood elevation. Flood elevations resulting from more frequent
storms are also likely to rise as the smaller parcels are developed.

Most of the communities stated that although they may be able
to identify problems with their stormwater systems, there was little
funding to replace them. Generally, drainage structures are replaced
only as they fail. A number of communities have, or are in the process
of, enacting policies or regulations governing stormwater drainage
systems. The City of Waterbury has commissioned a study of the drainage
patterns that would result from a 25-year storm event under full
buildout conditions. The study will identify potential and existing
flooding problems.
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TABLE 3: DRAINAGE PROBLEMS WITHIN COMMUNITIES INTERVIEWED

Causes of Problem

Community

Design

Construction

Maintenance

Description of Problem

| Bethel

/

New drainage systems
designed for 25-year storms
tie into and exceed capacity
of old drainage sytems
designed for 10-year storms.

No longer allows stormwater
runoff discharge to dry wells
due to clogging.

Bridgeport

Flooding of Ox Brook and
Island Brook are result of
past lack of design standards
and regulations.

Enfield

Poor detention basin
maintenance.

State-sponsored widening of
Shaker Road is considered to
be likely to increase flooding.

Griswold

No longer allows stormwater
runoff discharge to dry wells
due to clogging.

Hartford

Lack of catch basin cleaning.

Milford

Undersized culverts used to
convey perennial streams.

New Haven

Lack of catch basin cleaning.

Salem

Open swales tend to erode;
10% slopes as allowed are too
steep.

Shelton

Detention pond malfunction
due to clogged outlet pipe.

Stamford

Culvert overtops after 5-year
storm.

No longer allows stormwater
runoff discharge to dry wells
due to clogging.
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TABLE 3: CONTINUED

Causes of Problem
Community | Design | Construction | Maintenance | Description of Problem
- Thompson 4 Problem with culvert designed
by the Soil Conservation
Service. 7
Vernon v v No longer allows stormwater
o discharge to dry wells due to
clogging.
Waterbury v/ Flooding of open channels
‘ and stormwater systems due
to inadequate review.
v/ Flared end sections separate
from: culvert.
; / Lack of catch basin cleaning.
West v/ / Has problem with frequent
Hartford flood resulting from DEP
management of three flood
TE€SErvoirs.

TOTALS 11 1 11

(Percent)? (78%) (7%) (78%)

*Percent of those communities reporting problems with drainage stuctures.
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Most of the communities along the major rivers (Enfield,
Windsor, Hartford, Middletown, Shelton, Vernon) recognized the impact of
upstream development on flood levels of the river. They expressed
concern that the uncoordinated release of stormwater from detention
facilities throughout the watershed could inadvertently be timed to
cause a number of peak flows to coincide at a point in time, exacer-
bating flooding problems along the river. The City of Hartford belongs
to the Greater Hartford Flood Commission, which reviews drainage
projects proposed in a number of adjacent communities. In addition, all
drainage in Hartford ties into the Metropolitan District Commission
(MBC) drainage system and is subject to its regulations, and there is
some coordination among the City of Hartford's Engineering Department,
the Greater Hartford Flood Commission and the MDC. However, the com-
munities on the river do not have the resources to coordinate their
drainage analyses and designs on a Connecticut River watershed basis.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The Connecticut DOT Drainage Manual is the most comprehensive
of the references reviewed in that it provides drainage design objec-
tives and methods to meet the objectives. It addresses a number of
concerns, including wildlife and water quality, and would make a good
basis for local community regulations. Incorporation of, or references
to existing Best Management Practices for the treatment of urban runoff
should be considered in future additions of the DOT Manual and local
regulations.

The following is a summary of the conclusions drawn from the
survey:

The cumulative impact from the incremental development of
small parcels of land within a watershed is generally not
addressed by current regulations of the federal, state
and local agencies.

Future land use or the full buildout scenario is general-
ly not factored into drainage structure design; there-
fore, designs that may be adequately designed for current
conditions may fail shortly thereafter due to building
booms such as occurred during the early 1980s.

Most communities have not undertaken design or construc-
tion of any significant drainage structures within the
last 15 years. Most of the development has been as pri-
vate-residential or commercial projects designed by
private consultants.

The small towns were least likely to specify drainage
system design objectives and methodologies to meet the
objectives. Small towns were more apt to rely on outside
consultants to review a project for compliance with
regulations or objectives.
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None of the riverfront communities is able to actively
coordinate storm drainage system peak discharges with
other upstream or downstream communities in order to
avoid superimposition of peak flows at a point in time on
the river.

The Rational Method is the most common method used to
determine peak flow rates.

The following recommendations may be useful in developing a
statewide policy or practice to reduce flood damages:

1.

Adoption of the DOT Drainage Manual by all communities
should be considered.

Given the current federal interest in improving the
quality of stormwater as evidenced by the NPDES storm-
water discharge program, water quality structures or
design features such as wet ponds or infiltration trench-
es should be incorporated into drainage regulations. Best
Management Practices for the treatment of urban runoff
such as those listed in "Controlling Urban Runoff: A
Practical Manual for Planning and Designing BMPs," by the
Metropolitan Washington Council of Governments, should be
incorporated into drainage regulations. Drainage and
urban runoff water quality issues should be considered
simultaneously at the design phase of a stormwater drain-
age system.

The computation forms developed by the DOT for gutter
flow analyses and culvert design, etc., should be made
available to communities, if not required for their use.

Communities should be made aware of the existence of any
relevant stream gage data utilized by local, state or
federal agencies. Also, if no data exist in a particular
community, gage data from other watersheds of similar
size and terrain should be supplied.

The Basin Stormwater Management Plans as described in the
Flood Management Regulations should be developed and
provided to the appropriate communities. This may allow
for coordination among communities in a common watershed.

The current practice of removing woody plants and cutting
the grass in vegetated swales is in conflict with water
quality goals. Generally, vegetated swales are designed
to convey stormwater runoff as quickly as possible, which
requires continual mowing. Often, the argument for
mowing swales seems to be based solely on aesthetics.
Swale design should anticipate a naturally vegetated
condition and make use of appropriate coefficients of
friction when determining the swales capacity. The
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apparently conflicting goals of stormwater management and
improved water quality can be resolved at the design
stage of a project. However, slower runoff velocities
reduce erosive forces on the channel, and allow for
sediment and pollutants to settle out of the runoff and
either absorb or adsorb into the swale bottom prior to
discharge to the receiving water. Therefore, the concept
of allowing grass swales to grow into naturally vegetated
swales may want to be considered in light of reduced
maintenance costs and improved water quality.

Designers should analyze for the more frequent storms in
addition to the storms with 100-year recurrence inter-
vals.

Full buildout conditions based on current or anticipated
zoning should be considered when sizing drainage struc-
tures.
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APPENDIX A
STATE OF CONNECTICUT
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ADMINISTRATIVE REGULATIONS

Regulations and notices published herein, pursuant to Gen-
eral Statutes Section 4-16£ and 4-178, are printed ezactly as
submitted by the forwarding agencies. These, being official
documents submitted by the responsible agencies, are conse-
quently not subject to editing by the Commission on Official
Legal Publications. :

. DEPARTMENT OF ENVIRONMENTAL PROTECTION

Flood Management Regulations for State Agencies

Section 1: The Regulations of Connecticut State Agencies are amended
by adding Section 25-68h-1 as follows:

Sec. 25-68h-1. Connecticut floodplain management regulations for
state agencies

(a) Definitions. e

(1) As used in Sections 25-68h-1, 25-68h-2 and 25-68h-3:

“Hurricane wave wash’ means the effect of wave action in a coastal flood
hazard zone.

““Significant impact” means any activity that would create:

(A) A five percent increase in peak flow rates at any downstream point;

(B) A twenty percent increase in flow velocities or a change that allows
a stable condition to become unstable;

(C) An activity that contributes to an unacceptable cumulative impact;

(D) Any activity that causes flooding on developed property not currently
subject to flooding;

(E) An activity that could cause 2 downstream dam to become unsafe.

‘C;Ve]ocit)' waters’’ means the effect of moving water in a coastal flood haz-
ard zone.

(2) As used in Sections 235-68h-1, 25-68h-2 and 25-68h-3. the definitions
of the following terms shall be the same as the definitions in Section 25-68b
of the General Statutes: activity; base flood; base flood for a critical activ-
ity; Commissioner; critical activity; floodplain; flood-proofing; freeboard.

(b) Program Certification.

Not later than one vear from the effective date of these regulations any
state aiencies responsible for a program regulating ficod flows within a flooa-
plain shall certify in writing to the Commissioner that all such program(s)
within its jurisdiction are being implemented consistent with the cnteria in
Section 25-68h-1, 25-68h-2 and 25-68h-3 of these regulations. The agency
shall specifically describe:

(1) The procedures that will insure that prior to granting a permit or
approval for any state activity subject to the regulatory jurisdiction of this
program are in compliance with Section 25-68d of the General Statutes and
these regulations. )

(2) The procedures that will insure that the review and approval of appli-
cations for activities subject to-the regulatory jurisdiction of this program
are generally consistent with Section 25-68d of the General Statutes and
these regulations.



(c) Certification of State Agency Activities.

(1) Any state agency proposing or undertaking any activity within or
affecting a floodplain shall, as early as possible, but in no event later than
90 days prior to the date of initiating the activity, certify to the Commis-
sioner that the activity is consistent with all applicable standards and criteria
in Section 25-68d of the General Statutes and Sections 25-68h-1 through
25-68h-3, inclusive, of these regulations. Certification shall be made on 2 form
prescribed by the Commissioner and the level of detail of the certification
shall be commensurate with the size, complexity and probable impact of the
activity. Certification shall include, but not be limited to, a description of
the proposed activity, an affirmation that the activity is consistent with all
applicable standards and critera, and, where applicable, certifications from
a registered architect or engineer. Any agency providing grants or loans
for an activity shall also demonstrzte its ability to guarantee that all require-
ments of Section 25-68d of the General Statutes and Section 25-68h-1 through
25-68h-3, inclusive, of these regulations will be complied with by the person
or persons receiving the grant or loan. Unless requested by the Commis-
sioner, the background materials supporting the certification, including but
not limited to plans, analyses and engineering calculations, need not be sub-
mitted along with the certification¢Such background materials shall be
retained by the agency proposing or Uhdertaking any activity and shall be
available for inspection by the Commissioner for a period of five vears fol-
lowing completion of construction. The certification shall be signed by the
head of the agency or his or her designated agent. .

(2) Where two or more state agencies cooperate in proposing or under-
taking an activity one agency may be designated to prepare the certifica-
tion and to serve as a point of contact, however, the head of each agency
shall sign the certification and each agency shall share the responsibility for
the scope and content of the documents prepared pursuant to these regula-
tions.

(d) Rendering a Decision.

The Commissioner shall make a decision either approving or rejecting a
certification within ninety days of its receipt and shall notify the agency or
agencies in writing of the decision. In the event that a certification is rejected,
the Commissioner shall provide the reasons for the rejection and where pos-
sible suggestions for modifications or additional information which would
make the certification acceptable. If a certification is rejected the agency
or agencies having submitted it may request a hearing pursuant to Section
4-177 of the General Statutes.

(e) Revocation.

If the Commissioner determines after approving a certification for an activ-
ity, critical activity or program that the agency or agencies which submit-
ted the certification failed to comply with the provisions of Section 25-68d
of the General Statutes or these regulations, then the Commissioner may
revoke approval of the certification. Such revocation shall be in writing and
provide the reasons for the revocation and where possible suggestions for
modifications or additiona} information which would make the certification
acceptable. '

(f) Exemption.

Any state agency or agencies proposing or undertaking an activity within
or affecting the floodplain may apply to the Commissioner for exemption
from the provisions of subsection (b) of Section 25-68d of the General Stat-



utes and Sections 25-68h-1 through 25-68h-3, inclusive of these regulations
in accordance with subsection (d) of Section 25-68d of the General Statutes.

Section 2: The Regulations of Connecticut State Agencies are amended
by adding Section 25-68h-2 as follows: '

Sec. 25-68h-2. Floodplain management standards

(a) All state activities shall conform to the Federal Emergency Manage-
ment Agency National Flood Insurance Pros'ram requirements, specifically
Part GOé (éx("xtenas For Land Management and Use, Subpart A Sections 60.3,
60.4 and 60.5.

(b) The following restrictions shall pertain to all new and substantially
improved structures located within the floodplain.

(1) Structures shall not be designed for human habitation unless elevated
with the lowest floor one foot above the level of the base flood.

(2) Structures and all stored materials which may result in damage to other
structures, restriction of bridge openings or other narrow sections of the
stream or river shall be anchored or restrained to prevent them from float-
ing away.

(3) Service facilities such as electrical and heating equipment shall be con-
structed at or above the elevation of the base flood or floodproofed with a
passive system. )

(4) Structures located within a “'coastal high hazard area” as defined in
44 CFR Part 59 shall be elevated on adequately anchored vilings or columns
and securely anchored to such piles or columns such that the lowest portion
of the structural members of the lowest floor (excluding the pilings or
columns) is elevated to one foot above the base flood and <:ert:iﬁedp by a reg-
istered professional engineer or architect that the structure is securely
anchored to piling or columns in order to withstand velocity waters and hur-
ricane wave wash.

(5) No new structures shall be permitted on undeveloped coastal barrier
beaches as designated by the Federal Emergency Management Agency
(FEMA). -

(6) All water sugply equipment shall be designed to prevent flood waters
from entering and contaminating the system.

(7) All sanitary sewer collection systems located in the floodplain must
have watertight manhole covers ancg if equipped with vents, shall extend
above the elevation of the base flood.

(¢} The following restrictions shall pertain to all filling, dumping, construc-
tion, excavating, and other activities which change the topography within
the floodplain.

(1) No filling, dumping or construction or other activity shall be allowed
which would increase the elevation of the base flood by more than one foot
or adverselv affect the hvdraulic characteristics of the floodplain unless the
proposed filling is fully compensated for by excavation in or contiguous to
the filled area.

(2) No filling, dumping, construction or excavation will be allowed if these
changes will result in a concentration of the natural flow of water such as
to cause or increase drainage, erosion or sediment problems. :

(3) Any fill placed in the floodplain shall not be greater than that which
is necessary to achieve the intended J)u.rgose as demonstrated by a plan show-
ing the uses to which the filled land will be put and the final dimensions of
the proposed fill or other materials.



(4) Such fill or other material shall be protected against erosion as dis-
cussed in the Connecticut Guidelines for Soi! Erosion and Sediment Control
(1985), as may be amended.

(5) Any activity within a floodway designated by FEMA which would result
in an increase of the elevation of the base flood or ten year flood profile is
prohibited. , .

(6) The placement of fill in areas of high velocity flow or at the outside
‘edge of a migrating river bend is discouraged.

(d) The following restrictions shal pertain to the storage of materials and
equipment within the floodplain. o

(1) The storage of materials that are buoyant, hazardous, flammable, explo-
sive, soluble, expansive radioactive or which could be injurious to human,
animal or plant life is prohibited below the elevation of the base flood for
a critical activity. : ; :

(2) Other material or equipment may be'stored below the elevation of the
base flood for a critical activity provided that such material or equipment
is not subject to major damage by floods, and provided that such material
or equipment is firmly anchored, restrained or enclosed to prevent it from
floating away. ' : :

Section 3: The Regulations of Connecticut State Agencies are amended
by adding Section 25-68h-3 as follows:

Sec. 25-68h-3. Stormwater management standards

(a) On-site stormwater management.

(1) The stormwater management plans for state activities shall be pre-
pared so as to minimize any adverse increases to the peak flow rate, the tim-
ing of runoff and the volume of runoff. Hydrology studies shall be conducted
at a level of detail commensurate with the probable impact of the project.

(A) A complete runoff hydrograph evaluation is required for (1) Basin
Stormwater Management Plans pursuant to Section 25-68h-3 (h), (i) Storm-
water management plans for project sites resulting in significant impacts,
and (iii) other state activities and critical activities as determined by the Com-
missioner. Hydrograph evaluations shall be conducted for existing and antic-
ipated land use conditions for storms with average return frequencies of 2,
10 and 100 vears. Where appropriate, the hydrograph analysis shall include
getermination of runoff for each subwatershed and routing runoff through
storage impoundments and floodplain storage areas. The timing sequence
of the runoff must be fully developed. :

(B) Where suitable records exist, hydrographs should be developed from
historic gauged flood data. For other watercourses, the hydrographs shall
be developed from deterministic rainfall-runoff techniques and compared with
flood flows of similar gauged watersheds and an assessment made as to the
need to calibrate the hydrograph based on this comparison.

(2) Stormwater management plans for project sites shall be coordinated
with Basin Stormwater Management Plans, where available.

(b) Stormwater detention facilities ’ .

Facilities to temporarily store excess storm runoff shall be subject to the
following requirements: '

(1) Any detention facility whose failure could cause significant damage
or loss of life shall be regulated as a dam pursuant to Sections 22a-401
through 22a-409 of. the General Statutes.

(2) All detention facilities serving a watershed larger than 10 acres in size
shall be analyzed with hydrograph and storage routing techniques.




(3) The release rates from detention facilities shall be consistent with the
Basin Stormwater Management Plan for the watershed in which it is located,
or comply with items 4, 5 and 6 below if there is no Basin Stormwater
Management Plan.

(4) The release rate shall consider the existing and proposed flow rates
at the site and downstream channels or structures, and the timing of runoff
from other subwatersheds within the basin for the base flood.

(5) The waters released from a detention facility shall not increase the

flow rate at offsite downstream points unless they have adequate flow
capacity for the base flood.

(6) Extended duration detention facility discharges directly into alluvial
or eroding channels shall not exceed the bankfull capacity or the 2 year flood
geeque&cy flow, whichever is less, unless it is determined said channel will

stable.

(7) Section 8E of the ‘“Connecticut Guidelines for Erosion and Sediment
Control’’ (1985) as may be amended, shall be used as a guide to construction
details and materials.

(8) An operation and maintenance schedule shall be prepared for every
detention facility identifying responsibilities and items of routine mainte-
nance, after use and emergency operations in the event of a flood.

(c) Storm Drainage Systems.

All subsurface storm drainage systems shall be designed in accordance with
the methods and procedures defined in the Connecticut De ent of Trans-
%(;rtatjon Drainage Manual prepared by the Division of Design, Bureau of

ighway, as may be amended and shall meet the following requirements:

(1) Storm drainage systems for parking lots, driveways, and roads shall
be designed for a ten year frequency storm without closing use of the facility.

(2) The design of storm drainage systems for depressed roads and drive-
ways shall comply with the DOT Drainage Manual.

(3) Use of curbing shall be minimized in order to encourage overland dis-
bursed flow through stable vegetated areas.

(4) The hydrology and hydraulic design of catch basins, gutters, and storm
drain pipes shall comply with the DOT Drainage Manual.

(5) Design computations shall be prepared on the appropriate forms con-
tained in the DOT Drainage Manual.

(6) The foundation drains and floor drains of buildings connected into storm
drainage systems shall be designed to prevent backflow for the 100 year fre-
quency flood into the building.

(7) Surface runoff shall be directed through vegetated filter strips or grass
swales wherever possible prior to storm drain inlets. )

(8) The design of the storm drainage system should be coordinated with
the soil erosion and sediment control plan.

(9) Storm drainage discharges shall be coordinated with the National Pol-
lution Discharge Elimination S{)stem permit program administered by the
Water Compliance. Unit of DEP. ° .

(10) Storm drainage systems discharging into watercourses tributary to
public water supply reservoirs shall be in compliance with the Public Health
Code. -

(11) Storm drains shall be extended to a suitable discharge point into a
watercourse or public drainage system, or to where drainage rights have
been secured.

(d) Open Channels.

The analysis and design of open channels shall be consistent with the type
of channel and its intended purpose. Channels shall be classified as local drain-



age channels or as watercourse channels, depending on use, and shall be clas-
sified as alluvial or non-alluvial based upon their geologic characteristics.

(1) Type A open channels are local drainage channels with a primary pur-
pose of conveying urban, parking lot and road runoff from small watersheds,
frequently with intermittent flow and limited ecological value and are .
intended to convey their design flow within their banks. They shall be
designed in accordance with Section 12.02, 12.03, and 12.04 of the DOT
Drainage Manual and:

(A) Freeboard allowances shall be provided in proportion to the potential
damages that could occur in the event of overtopping;

(B) The use of impervious linings is discouraged except for very high veloc-
ity flow and steep slopes;

(2) Type B open channels are natural perennial watercourses or man made
channels planned to simulate a natural watercourse. They shall be designed -
in accordance with Section 12.05 of the DOT Drainage Manual and the fol-
lowing where appropriate: - . :

(A) Shall have minimum flow capacity of a flood equal to at least 25 year
frequency flood. . ' : : ‘

(B) Shall have an inner channel to concentrate low flows with a capacity
of a 2 year frequency flood.

(C) Shall have water surface profiles prepared for the 2, 25, and 100 year
frequency floods.

(D) Shall consider the hydraulic capacity of floodplains.

(E) Shall have a sediment transport capacity similar to upstrzam and down-
stream channels. : _ )

(F) Shall be designed to minimize the use of artificial linings for flows in
excess of the two year frequency flood.

(G) Shall encourage ecological productivity and variety.

(H) Shall be visually compatible with its surroundings.

(I) The alignment and slope shall be compatible with natural channels in
similar site conditions.

() Variations in width, depth, invert evaluations, and side slopes are
encouraged for aquatic and visual diversity.

(K) Straightening channels and decreasing their length is discouraged.

(L) The cross sections used to define the channel and floodplain geome-
~ try for water surface profile computations shall be located upstream and
downstream of hydraulic structures, at changes in bed slope or cross sec-
tion shape, and generally at intervals of not more than ten times the width
of the 100 year floodplain.

(M) The friction coefficients used in the hydraulic analysis are to assume
maximum seasonal vegetation conditions, and should be adjusted to the depth
of flow.

(3) Channel restoration plans shall be prepared for all open channel work.
The plan shall help restore and/or create an aguatic habitats suitable for fish-
eries: while maintaining or improving water quality, recreation, aesthetics
and flow capacity. Coordination with the Fisheries and Wildlife Units of DEP
is recommended. The channel restoration plan shall include, as appropriate:

(A) Avoidance of barriers to fish movement;

(B) Formation of pools and riffles; :

(C) Provision for areas of sheltered flow with use of deflectors, boulders,
low check dams;. A o

(D) Preservation of stream bank vegetation and establishment of new
vegetation;
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(G) Permova! of excess ceors.

(4) Trecesigrn o rock riprap in channels with uniform flow shall be based
upon ihe iracave force methods defined in Soth the DOT Drainage Manual
and the Connecticut Guicelines for Erosion and Sediment Concrol.

(5) The hydrzulic analyvsis 2nd modificaticn of watercourses orone to ice
jams or floods due to ice should be coordinated directly with the Depariment
of Environmentzl Protection. )

(6) The waterzurface profiles of open channels in coasizl areas shall con-
sider the potentizl combined occurrence of tides, storm surges, and peaX run-

- oif. The starting water elevation for the base flood in watersheds with time
of cﬁncentrations of over & hours shall be the ten year frequency tidal surge
level.

(e) Culverts and Bridges.

All drainage culverts and bricges shall be designed in accordance to the
methods and procedures defined in the DOT Drzinage Manuzl and shall meet
the {ollowing recuirements:

(1) Culverts and bridges will be designed for lood frequencies and under-
clearznces stipulzied in the DOT Drainage Manual, excest that on lecal (not
state highways) roacs and driveways with low trafiic volumes and where
aiternaie rouzes zre available, lower design criteria is 2cceptable when:

(A) Flood discharges may be allowed to cross over roars that are at or
close to the fioodplain grade.

(B) Water surizce elevations shall not be incre2sed by more than one foot,
nor ailowed to cause damage to upstream properties. |

(C) Provisions 2re made to barricace the road when overtopped.

(D) The road or driveway is posted as being subject to {ooding.

(2) Bridges and cuiverts along stocked watercourses and watercourses
which may support fish shall be designed to allow passage of fisa 2s may
be recommenaed by the Department of Environmental Protection Fisher-
ies 2nd Wildlife Units.

(3) The locztion of new dridzes and culverts shall minimize the relocation
of watercourses.

(4) Where 2poiiceble, rigid siructurzl foors i bridzes and culver:s should
be depresced beiow the normal streambed, 0 allow 2an 2iluvial screambed
to form over them, znd shall antcipate if the sire2mbed is degrading.

(5) The use oi solid parapet walls at bridgss a2nad culverts located in the
sag dart of verzcal curves is discouragea.

(6) Debris barriers shall be used upsirvezm of structures prone to block-
2ge dy debris.

(7) The use oi a singie large culvert or dricge openirg is preferred over
us2 of muliipie small openings. )

* (8) The uncerciearances and maximum he2awaters stipulated in the DOT
Drainage Manual mzv be waived when decreasing the neadwater depth at
existing structures couid increase downsiream peak flows.

(f) Standard Conditions for Approval.

(1) 2N consiruczion work shall incorporate best management przezices to
minimize soil erosion and sedimentacion 2nd condorm with the “Connecti-
cuc Guidelines for Soil Erosion 2nd Sediment Control.”

(2) Adlill shail be clean, maienial free of stumps, rubdisn, hazardous, and
toxic material. :




(3) Contractor shall remove equipment and materials from the floodplain
during periods when flood warnings have been issued or are anticipated by
a responsible federal, state or local agency. It shall be the contractors respon-
sibility to obtain such warnings when flooding is anticipated.

(4) Contractor shall notify the Commissioner. seven days prior to starting
work on-site. ‘

(5) Once work is initiated, it shall proceed rapidly and steadily until com-
pleted and stabilized in order to minimize use of temporary structures and
to minimize soil erosion.

(6) Work shall not be conducted in or adjacent to watercourses and reser-
voirs used as public drinking water supply sources without further coordi-
nation.with the water supply utility and Department of Health Services.

~ (7) All temporary structures, cofferdams, and fill shall not impede the
movement of flood flows and shall be removed at the completion of their
use. The design of such temporary structure, cofferdams and fill shall be
based on Chapter 18 of the DOT Drainage Manual, where applicable.

; (8]) The applicant or his agent shall permanently maintain the proposed
acility. .

(g) Basin Stormwater Management Plans.

Basin stormwater management plans shall be prepared at the scale of the
subregional drainage basins as defined on-the map entitled ‘‘Natural Drain-
age Basins of Connecticut” prepared by the Department of Environmental
Protection dated 1981 or as amended. Basin stormwater management plans
shall include: o ' . .

(1) Watershed identification, surficial geology, and land use.

(2) Inventory of flood hazard areas as identified by Flood Insurance Studies
or the Commissioner, plus historic floods and damages.

(3) An evaluation of watercourses, including areas of limited flow capac-
ity, bank or bed erosion, sediment deposition, water quality, principle water
uses and users, recreation areas, morphology classification, and channel sta-
bility.

(4) An inventory and evaluation of hydraulic structures, including culverts,
bridges, dams and dikes with information on their flow capacity and physi-
cal condition. :
- (8) Aninventory of significant flood water storage areas, including prin-
ciple impoundments, floodplains, and wetlands.

(6) A runoff hydrograph analysis of the watershed for floods of an appro-
priate duration, including a 24 hour event, with average return frequencies
of 2, 10 and 100 years for existing and future land uses.

(7) The relationship between the computed peak flow rates and gauging
station data, with modification or calibration of the hydrographs to obtain
a reasonable fit where necessary.

(8) Identification of the peak rate of runoff at various key points in the
watershed, and the relative timing of the peak flow rates. -

(9) Identification of points in the watershed where hydraulic structures
or watercourses are inadequate under existing or anticipated future condi-
tions. :

(10) Recommendztions on how the subwatersheds runoff can be managed
to minimize any harmful downstream impacts.

(11) Generalized recommendations for physical improvements for exist-
ing or anticipated future problem areas.

(12) A copy of each Basin Stormwater Management Plan shall be filed
with the DEP.



(13) Stormwater management plans for Public Water Supply watersheds
shzll be coordinated with the Connecticut Department of Health Services
and any affected water ufility company.

Statement of purpose: These regulations establish standards for storm-
water management and flood flows and procedures for certification or exemp-
ton of an activity or a critical activity within or affecting the floodplain.

Be it known that the foregoing regulations are adopted 2s hereinabove stated by tie afore-
said 2gency pursuant to Sec. 25-68h of the General Statutes, after publication in the Connecti-
cut Law Journal on June 24, 1986, of the notice of the proposal to adopt such reguwations, and
the holding of an advertised public hearing on the 20th,day of August, 1986.

Wherefore, the ioregoing regulations are heredby adopted, effective when filed with the Secre-
tary of the State.

In Witness Whereof: February 26, 1987, Stanley J. Pac, Commissioner.

Approved by the Attorney General as to legal sufficiency in accordance with Sec. 4-169, as
amended, General Statutes: March 2, 1987.

Approved by the Legislative Regulation Review Committee in accordance with Sec. 4-170,
as amended, of the General Statutes: April 21, 1987.

Two certified copies received and filed, and one such copy forwarded to the Commission on
Official Legal Publications in accordance with Sec. 4-172, as amended, of the General Stat-
utes, Secretary of the State: April 30, 1987.

DEPARTMENT OF ENVIRONMENTAL PROTECTION

0il and Gas Exploration and Production

The Regulations of Connecticut State Agencies are amended by adding
Section 222-472-1 as follows: .

Sec. 22a-472-1. Oil and gas exploration and production

(a) Definitions -

(1) The definitions of the following terms used in this section shall be the
szme 2s the definitions in section 22a-423 of the General Statutes: Commis-
sioner, person and pollution.

(2) For the purposes of this section:

“Blowout Preventer’’ means equ_i?ment installed at the wellhead for the
purpose of preventing an uncontrolled flow of gas, oil or other well fluids
in the space between the casing and the drill pipe or in an open hole during
drilling, completion, or production operations;

“Cement Bond Log’’ means a record of the type of cement used to fill the
annular space about the casing, the injection method used to inject cement
into such annular space, the depth to which such cement has been so injected,
and the date of such cement injection; :

“Cement Plug’’ means a section of a well filled with cement;

“Electrical Well Log"” means the record of electrical characteristics of the
geologic horizons intersected by a well,

,,,,,

“Exploration” means aciivities conducted for the purpose of obtaining geo-
logical, geophysical of geochemical information about oil or gas in the State
including seismic activities but not including exploraiory well drilling or aeral
surveys; SR .

“Presh-Water Bearing Horizon” means any geologic siratz or horizon
“slding or containing water with less than 10,000 parts per million of total
LSS P :
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* REQUIRED FOR ORDINANCES, RECOMMENDED FOR REGULATIONS

 Snaty \uthorizati
In Section 7-148 (c)(7) of the General Statutes, the Legislature of the State of Connecticut
delegates 10 local governmental units the responsibility of adopting regulations designed to
~ promote the public health, safety, and general welfare of its cilizenry. Therefore, the
. [goveming body}l of [Name of Commupity]l , Connecticut, does ordain as follows: S

Findings of Fact

The flood hazard areas of _[Name of Community] are subject to periodic inundation which
results in loss of life and property, health and safety hazards, disruption of commerce and |
governmental services, extraordinary public expenditures for flood protection and velief, and -
impairment of the tax base, all of which adversely affect the public health, safety and general |

welfare. ‘ )

These flood losses are caused by the cumulative effect of obstructions in floodplairis causiiig

increases in flood heights and velocities, and by the occupancy in flood hazard areas by uses
. vulnerable to floods or hazardous to other lands which are inadequately elevated, flood-proofed, |
“or otherwise unprotected from flood damages. SR

Statement of Purpose, It is the purpose of this ordinance to promote the public health, safgity
and general welfare and to minimize public and private losses due to flood conditions in specific ' |

areas by provisions designed to:

Restrict or prohibit uses which are dangerous to health, safety and property due to water or-
erosion hazards, or which result in damaging increases in erosion ,or in flood: heights or .

velocities;

Require that uses vulnerable to floods, including facilities which serve such uses, be protected.

against flood damage al the time of initial construction;

Control the alteration of natural floodplains, stream channels, and natural protective barriers

which are involved in the accommodation of flood waters;

- Control filling, grading, dredging and other development which may increase erosidri or ﬂdod_

damage; and

Prevent or regulate the construction of flood barriers which will unnaturally divert flood

waters or which may increase flood hazards to other lands.

DEP-IRWD
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SEC. 2 DEFINITIONS

Unless specifically defined below, words or phrases used in this ordinance shall be interpreted
so as to give them the meaning they have in common usage and to give this ordinance its most
reasonable application. ‘ ‘
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2.4 "Base flood" means the flood having a one percent chance of being equaled or exceeded in any
given year.

RECOM]WENDED TEXT

[ 2 5 S B_agmm means that portion of a building baving its floor subgrade (below ground level) on
_ 2_6 ', :ldmg means any Structure built for support, shelter, or enclosure for any occupancy or
I storage

2.7 "Development” means any man-made change to improved or unimproved real estate,
including, but not limited to, buildings or other structures, mining, dredging, filling, grading,
paving, excavating, drilling operations, or permanent storage of materials.

| M ' RECOWENDED TEX T

2.8 o "Elevated building” means a non-basement building built to have the lowest floor e[evated above
. the ground level by means of fill, solid foundation perimeter walls, pilings, columns (posts and B
piers), shear walls, or breakaway walls, as allowed under applicable standards. -

2.9 E __Qgg_ or "flooding" means a general and temporary condition of parual or complete
‘ inundation of normally dry land areas from: S e

i. the overflow of inland or tidal water; o R
‘2. the unusual and rapid accumulation or runoff of surface waters from any source
" means an official map of a commumty on whzch il'le":

2.10 | 2\ ap
I-‘ederai Emergency Management Agency has delineated the boundaries of the ﬂoodway

2.11 nda * means an official map of a community, xssued by thef_.j’v
) Federal Emergency Management Agency, where the boundaries of the special flood hazard areasi ',
have been defined as A zones. e

1212 "Flood ate Map (FIRM)" means an official map of a community on whxch 1he ’

¢ Federal Emergeney Management Agency has delineated both the special flood hazard areas and
the applicable risk premium zones. FIRMs published after January 1990 may also show: the

. boundanes of the floodway. C

2.13 - *Flood lngugnx Study" is the official report by the Federal Emergency Managemem Agency
‘ The report contains flood profiles, the water surface elevation of the base flood, and other ﬂood"
data. -
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2.14 "Floodway" means the channel of a river or other watercourse and the adjacent land areas that
must be reserved in order to discharge the base flood without cumulatively increasing the
water surface elevation more than one foot.

2.15 "Floor" means the top shrface of an enclosed area in a building (including basement) i.e., top
of slab in concrete slab construction or top of wood flooring in wood frame construction. The
term does not include the floor of a garage used solely for parking of vehicles.

2.18 "Lowest Floor" means the lowest floor of the lowest enclosed area (including basement).
(CONDITIONAL ADDITION: The following sentence may be included in the definition of
lowest floor ONLY IF the ordinance allows fully-enclosed areas below base flood elevation in
accordance with the standards contained in Section 5.3.4 hereof: "An unfinished or
flood-resistant enclosure, usable solely for parking of vehicles, building access or storage, in
an area other than a basement area is not considered a building’s lowest floor, provided that
such an area fully meets the requirements of Section 5.3.4 hereof.")

2.19 . "Manufactured Home" means a structure, transportable in one or more sections, which is
built on a permanent chassis and designed to be used with or without a permanent
foundation when connected to the required utilities. Recreational vehicles and similar
transportable structures placed on a site for 180 consecutive days or longer shall be
considered manufactured homes for the purpose of this ordinance.
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© " NoTE: Substitution of the following ﬁ:r the JQﬁadxou of 'cxxsfwg mobde lwmc park or mobiIe 1
.Iwme subdmrfan* #m;mmi S R

S -

| - RECOMMENDED TEXT | =
| 220 "Manufactared Home Park or Subdiviion" means a parcel, or contiguous paccels, oflanc{f

divided into two or more manufactured home lots for rent or sale.

221 ~ ‘"Mean Sea Level" means, for purposes of the National Flood Insurance Program, the Natxona!‘
U Geodetic Vertical Datum (NGVD) of 1929 or other datum, to which base flood elevauons shownv,
: oa a commnmty’s Flood Insurance Rate Map are referenced. e

2.22 "New Qons@gﬁgn" means structures for which the "start of construction” commenced on or

after inse; effective date o munity's origin ordinance - T the
revision date] and includes any subsequent improvements to such structures.

2.23 "Recreational Vehicle® means a vehicle which is (i) built on a single chassis, (ii) 400 square
feet or less when measured at the largest horizontal projections; (iii) designed to be self-
propelled or permanently towable by a light-duty truck; and (iv) designed primarily not for use
as a permanent dwelling but as temporary living quarters for recreational, camping, travel, or

seasonal use.

2.24 "Special Flood Hazard Area” is the area within a community subject to one percent or greater
chance of flooding in any given year, as identified on the community’s FIRM.

,Q | NOTE: Substitution of the following for the definition of "start of construction® irrequxred ]

_—

2.25 "Start of Construction” (for other than new construction or substantial improvements
under the Coastal Barrier Resources Act (P.L. 97-348)), includes substantial
improvement, and means the date the building permit was issued, provided the actual
start of construction, repair, reconstruction, or improvement was within 180 days of the
permit date. (OPTIONAL, CLARIFYING LANGUAGE: Should the permittee fail to
commence work within this time frame a new permit shall be required.) The actual start
means the first placement of permanent construction of a structure (including a
manufactured home) on a site, such as the pouring of slabs or footings, installation of
piles, construction of columns, or any work beyond the stage of excavation or placement
of a manufactured home on a foundation. Permanent construction does not include land
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preparation, such as clearing, grading and filling; nor does it include the installation of
streets and/or walkways; nor does it include excavation for a basement, footings, piers or
foundations or the erection of temporary forms; nor does it include the installation on the
property of accessory buildings, such as garages or sheds not occupied as dwelling units
or not part of the main structure.

2.27 'Substantial Damage"” means damage of any origin sustained by a structure whereby the cost of
restoring the structure to its before-damaged condition would equal or exceed 50 percent of the
market value of the structure before the damage occurred.

2.28  “"Substantial Improvement" means any combination of repairs, re-construction, alteration, or
improvements to a structure taking place (OPTIONAL ADDITION, CHOOSE: during the life of a
structure OR over a one (1) year period), in which the cumulative cost equals or exceeds fifty percent
of the market value of the structure. The market value of the structure should be (1) the appraised
value of the structure (OPTIONAL BUT HIGHLY RECOMMENDED ADDITION, CHOOSE METHOD
WHICH BEST FITS TOWN NEEDS: "using the cost approach to value” OR "using thé square foot
method” OR "using the quantity survey method” OR "using the segregated cost method"™) prior to the

~ start of the initial repair or improvement, or (2) in the case of damage, the value of the structure
prior to the damage occurring. For the purposes of this definition, "Substantial Improvement" is
considered to occur when the first alteration of any wall, ceiling, floor, or other structural part of the
building commences, whether or not that alteration affects the external dimensions of the structure.
The term does not, however, include any improvement project required to comply with existing
health, sanitary, or safety code specifications which are solely necessary to assure safe living
conditions.
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SEC.3 GENERAL PROVISIONS

3.1 Lands to Which This Ordinance Applies
This ordinance shall apply to all special flood hazard areas within the jurisdiction of [Name of

3.2
The special flood hazard areas identified by the Federal Emergency Management Agency in its
[flood study or FHBM map], dated _________, with accompanying FIRM and floodway
maps and other supporting data, and any revision thereto, are adopted by reference and
declared to be a part of this ordinance.

33 Establishmen he Floodplain Developmen i

A Development Permit shall be required in conformance with the provisions of this ordinance
prior to the commencement of any development activities.

NGI‘E. The ﬁ:tlomag Section 3.3 may be substituted for dze version above. Seled widchever:m
your looal adminkstrative process best., v "

7 'f"REc'ow;ENDED TEXT

| Bsmm The apphcable secuons of the _degmm}!ﬂuﬂmnﬁzgmnﬂ_ Penmi must be
completed m conformance with the provisions of this __[mg_g_@_gm&]_ prxor to the
‘ oommencemeut of any development activities. _ .‘
3.3. 1 S _qm_t_g_;mmm Penmts issued under this ordinance shall expire if actual construcnon of ,

‘a pemntted structure does not commence within 180 days of the permit approval daxe

*

3.4 C.anhan:&

No structure or land shall hereafter be located, extended, converted, modified or structural‘fy
altered without full compliance with the terms of this ordinance and other applxmble xegulatmus, :

3.5 éh: rogation and Greater Restrictions

This ordinance is not intended to repeal, abrogate, or impair any existing easements, covenants
or deed restrictions. Where this ordinance and another conflict or overlap, whlchever xmposes
the more stringent restrictions shall prevail. S ;
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SEC. 4 ADMINISTRATION

4.1 Designation of Administrator

The _[local administrator] is hereby appointed to administer and implement the provisions of
this ordinance.

42 Certification

Where required under this [section/ordinance] , a registered professional engineer or architect
shall certify that the design and methods of construction are in accordance with accepted
standards of practice for meeting the provisions of this _[section/ordinance] . Such
certification must be provided to the [local administrator].

DEP-IRWD
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43.15

43.1.7

7 RECOMMENDED TEXT | |
. Such application sball be accompanied by two sets of plans drawn 1o scale showing, at.a: |

- minimom, the property lines and location of the parcel; existing and proposed contours;: ]
:,: Apﬂmﬁm

azns
P _--‘ofall structures {Section 5.3.1 - 5.3.3);

o2
4313

4’,3 1.4

' NOTE: Section 4.3.1.5 exceeds the minimum federal standards.

43.1.6

9-

existing or proposed structures, fill, storage of malerials, drainage facilities and the Jocation . |
of the foregomg The fonomng information shall also be submitted to the __ﬂg_gal: !

 Elevation in relation to mean sea level of the proposed lowest floor (includmg hasement):_f |

; ‘Elevatxon in relation to mean sea level to which any non-residential struchire wﬂ} be
- - flood-proofed (Section 5.3.3.2); . o

* Description of the extent to which any watercourse will be altered or relocated asa mult 3
of proposed development (Section 5.1.8); S

. A statemént as to whether or not the proposed alterations to an existing scmctura meet‘_;'.
 the criteria of the substantial improvement definition {Section 2.28); BT

' A statemem as to whether there will be dry vehicular access to resxdenual structuresf‘
: dunng the 100-year storm eveat; S N

. Certification as to use of floodproofing for non-residential structures, s mquxred ,b
~ Section 5.3.3.2; . -

Certification as to the provmons of Section 5.3.4 goveming fnlly—enclosed areas’bdow"
base flood elevanon, if the minirourn design criteria in Section 5.3.4.1.1 - 5 3. :
not used; NRRE

4.3.1.8

4.3.2

DEP-IRWD

Certification of compliance with the floodway standards cdntained in Sections 5.2.3 and
5.3.5.

Construction Stage

Upon completion of the applicable portion of construction the applicant shall provide the
[local administrator] with verification of the as-built lowest floor elevation, defined as the
top of the lowest floor (including basement) (Sections 5.3.1 - 5.3.3.1) or, in the case of

floodproofed buildings, the elevation to which the floodproofing is effective (Section
5.3.3.2).
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4.4

4.4.1

4.4.1.1

4.4.1.2

4.4.1.3

Duties and Responsibilities of the [local administrator]

In the administration of this [section/ordinance] , the [local administrator] shall perform the

following duties, among others:

Application Stage

Review all permlt applications to determine whether proposed bulldlng sites will be
reasonably safe from flooding.

Review all development permits to assure that the requirements of this ordinance have

been satisfied.

Advise permittee that additional Federal or State permits may be required, and if specific
Federal or State permit requirements are known, require that copies of such permits be

-provided and maintained on file with the [Development/ Building/Zoning] Permit.
additional permit requirements may include, but not be limited to; Stream Channel

Such

Encroachment Line Permit, Coastal Area Management Permit, Water Diversion Permit,

Dam Safety Permit, Corps of Engineers 401 & 404 Permits.

-

=

4.4.15

Notify adjacent communities and the Department of Environmental Protection, Inland
Water Resources Management Division prior to any alteration or relocation of a

watercourse, and submit evidence of such notification to the Federal Emergency
Management Agency.

DEP-IRWD
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#* ' RECOMMENDED TEXT

: .Make the necessary m:crprmuon where needed, as to the exact }ocatxon of bonndanes of i-ijf
-~ the special flood hazard areas (for example, where there appears 1o be a conflict between a' =
" mapped boundary and actual field conditions). The person contesting the location of thej_jf
| boundary shail be given a reasonable opportunity to appeat the mmrprctatson as provnded i
... this article. e

~" Require the applicant to provide base flood elevation data for all proposed MWM
v (including manufactured home parks and subdivisions) which are five acres or ﬁﬂy fots,
S whmh ever occurs first, and are located in Zone A,

4.4.1.10- - Obtam Teview and Teasonably utilize any base flood elevation and floodway data avaﬂable; :
. . froma Federai State or other source(*), including data developed pursuant to Section 4.4:1.9
.- of this ordinance, in order to administer the provisions of Section 5.3, when base flood” ]

.| elevation data or floodway data have not been provided in accordance with Section 3.2.

R {‘) (remove any statement to the effect of: "until such data is prowded by FEMA”)

442 : mmamﬁmz
4421 . Record the as-built elevation (in relation to mean sea level) of the lowest ﬂoor (includm

© basement) of all new construction or substantially improved structures, in accordancc wil
Sections 5.3.1-5.3.3.1. SR

" 442.2 " Record the elevation (in relation to mean sea level) to which the new or substannaily
T unpmved structures have been flood-proofed, in accordance with Secuon 5. 3.3.2 S

4423 Maintain all records pertaining to the provisions of this {section/ordinance].

A"  RECOMMENDED TEXT

4424 Reqmre that a note be recorded on the land recorﬂs indicating that the parcel is. subject to th'
s i 100-year flood. - R

SEC. 5 PROVISIONS FOR FLOOD HAZARD REDUCTION

5.1 General Standards
In all special flood hazard areas the following provisions shall apply:

5.1.1 New construction and substantial improvements shall be anchored to prevent flotation,

collapse or lateral movement of the structure resulting from hydrodynamic and hydrostatic
loads, including the effects of buoyancy;
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5.1.2. New construction and substantial improvements shall be constructed with materials (*)
resistant to flood damage;

. (* remove "and utility equipment" which has been replaoed by new section - 5.1. 4)

5.1.3. New construction or substantial improvements shall be constructed by methods and
practices that minimize flood damage;

5.1.4 - Electrical, heating, ventilation, plumbing, air conditioning equipment, and other
' service facilities shall be designed and/or located so as to prevent water from entering
or accumulating within the components during conditions of flooding.

5.1.5 New and replacement water supply systems shall be designed to mmlmlze or eliminate
- infiltration of flood waters into the system

5.1.6 New and replacement sanitary sewage systems shall be designed to minimize or eliminate
infiltration of flood waters into the systems and dlscharges from the system into flood
waters; _

5.1.7 On-site waste disposal systems shall be located and constructed to avoid impairment to

them or contamination from them during flooding;

5.1.8 In any portion of a watercourse which is altered or fe-located the flood carrying capacity
shall be maintained; :

5.1.10 Manufactured Homes. (YOU MUST PICK ONE OF THE FOLLOWING TWO CHOICES
: 3 OR ANOTHER AS APPROVED BY DEP.)

_ DEP-IRWD
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N - - M

' NOT RECOMMENDED (LEAST RESTRICTIVE STANDARDALLOWABLE)

Al manufactured homes (including vecreational vehicles placed on a site for 180
.. consecutive days or longer) to be placed or substantially improved shall be installed *
‘¢ | using methods and practices which minimize flood damage. They shall also:be e!evatedf:{;
-+ andanchored to resist flotation, collapse and lateral movement. Methods of amhormg Y

‘ may mcinde, but are not limited to, use of over-the-top or frame ties.

e I /3 yau do select the non-mcommendcd option, we recommend you append the ﬁ:llowiug language

- . E!evatxon construction standards include piling foundations placed no more than 10 feetapar.t o
. and the provision of reinforcement for piers more than six feet above ground level. Adequate |
s access and dmmage should be provided. - o

5.2 Standards for Stream Without Established Base Flood Elevations, Floodways and/or Flood
Mapping )
5.2.1 The _flocal adminjstrator] shall obtain, review and reasonably utilize any base flood
elevation and floodway data available from a Federal, State or other source, including data
developed pursuant to __[Section 4.4,1,9]1 or _{[Section 6.4, of this ordinance OR
Section 227? of the Town’s Subdivision Regulations] , as criteria for requiring that new

construction, substantial improvements, or other development in Zone A on the
Community’s FIRM meet the standards in Section 5.3.

_ NOTE: ﬂw jbllowmg section reguires that applicants in A zones without BPE ’s develop suclx dar
- ’Q ~and provide it to the local official, who will use it as the basis for applying the specific standardsgjf
of Section 5.3. This section is optional and exceeds the federal minimum. We don’t’ réconumend -
* it for gll towns but it does make sense for some (several have :)‘us nqmt alneady) Evalua:e it fo'

- your| Iocnl situation. SRR ,

’ [Z’ - CONDITIONALLY RECOMMENDED TEXT

1522 ‘Base flood elevation data shall be provided with (ANY APPLICATION EOR ACT[VITY IN '.%?l |
' AN A ZONE' OR APPLICATIONS FOR NEW CONSTRUC.TION AND/OR
SUBSTANTIAL IMPROVEMENTS IN A ZONES). -
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523 . In A zones where base flood elevations have been determined, but before a floodway is
designated, no new construction, substantial improvement, or other development
(including fill) shall be permitted which will increase base flood elevations more than one

(1) foot at any point along the watercourse when all anticipated development is considered
cumulatively with.the proposed development.

5.2.4 The [local administrator] may request floodway data of an applicant for watercourses
without FEMA-published floodways. When such data is provided by an applicant or
- whenever such data is available from any other source (in response to the City/Town’s
request or not), the [City/Town] shall adopt a regulatory floodway based on the principle
that the floodway must be able to convey the waters of the base flood without increasing
the water surface elevation more than one (1) foot at any point along the watercourse.

5.2.5 The [local administrator] shall obtain, review and reasonably utilize any base flood
elevation and floodway data available from a Federal, State or other source, as criteria for
requiring that new construction, substantial improvements, or other development in any
area of potential, demonstrable or historical flooding within the community meet the
standards in Section 5.3.

5.3 Specific Standards

DEP-IRWD
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In all special flood hazard areas A1-30, AE, AH where base flood elevation data has been
provided the following provisions shall apply in addition to all the general standards contained
in Section 5.1.

5.3.1 Residential Construction. New construction or substantial improvement of any residential
- structure shall have the lowest floor, including basement, elevated at least to (OPTIONAL
BUT HIGHLY RECOMMENDED ADDITION: * Jfeet above ") the base flood elevation.

5.3.2 Manufactured Homes. (THIS SECTION IS REQUIRED UNLESS YOU PROHIBITED
MANUFACTURED HOMES IN SECTION 5.1.10 ABOVE. IF YOU DID NOT PROHIBIT
THEM YOU MUST PICK ONE OF THE FOLLOWING TWO CHOICES OR ANOTHER AS
APPROVED BY DEP.)

5321 . o - Elevated so that the ldwcst floor is above the base flood elevation;

5.3.2.2 . Placed ona permanent foundation which itself is securely anchored and to which the structure |
Ca o7 is securely anchored so that it will resist flotation, lateral movement, and hydrostatic and §
- hydrodynamic pressures. Asnchoring may include, but not be limited to, the use of |}

" over-the-top or frame ties. -

 NOT RECOMMENDED (LEAST RESTRICTIVE STANDARD ALLO w. ABL;,) .

' 5.3.2.1 . Manufactured homes that are placed or substantially improved within Zooes A1-30, ‘AHand .
.. " AE on sites (i) outside of a manufactured home park or subdivision, {ii) in a new
manufactured home park or subdivision, (iii) in an expansion to an existing manufactured.
“home park ot subdivision, or (iv) in an existing manufactured home park or subdivision on.
which a manufactured home has incurred "substantial damage” as the result of a ﬂood shallr,:-f

be elevated on a permanent foundation such that the Jowest floor of the manufactured: homei

- > 1s elevated to or above the base flood elevation and shall be securely anchored ‘foan
- adequately anchored foundation system to resist floatation, collapse and Iateml movement.

5.3.2.2 -Manufactured homes that are placed or substantially improved on sites in” an exxstxng,;;;
-manufactured home park or subdivision within Zones A1-30, AH, and AE that are oot subject >
4 - to the provisions of Section 5.3.2.1 above shall be elevated so that either (i) the Jowest floor |
: of the manufactured home is at or above the base flood elevation, or (ii) the manufactired
home chassis is supported by reinforced piers or other foundation elements of at least -
equivalent strength that are o less than 36 inches in height above grade and be secuxely}
anchored to an adequately anchored foundation system to resist floatation, collapse andi'.:
lateral movement. L e
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5.3.3 Non-Residential Construction.
5.3.3.1 New construction or substantial impfovement of ‘any'commer'cial, indusiria‘l, or

non-residential structure located in Zone A1-30, AE & AH shall have the lowest floor,
. including basement, elevated at least to (OPTIONAL BUT HIGHLY RECOMMENDED
. ADDITION: " JSeet above the level of™) the base flood elevation; or .

DEP-IRWD
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| sa4
5.3.4.1

534.1.2

| 5.3.4.2

53.4.1.1

5.3.4.1.3 -

53.43

 Fulty-Enclosed Areas Below Base Flood Elevation. New coostruction .or substantial |
improvements of buildings that include fully-enclosed areas formed by foundation and other -
exterior walls below the base flood elevation shall have at least one side at or above grade and
~ shall be designed to preclude finished living space and designed to allow for the automatic entry B

~ and exit of flood waters to equalize hydrostatic flood forces on exterior walls. :

NOT RECOMMENDED (LEAST RESTRICTIVE srmm ALLOWABLE) |

Desxgns for complying with this requuement must either be certified by a prof&sxonal_nl,:

engmeer or archxtect or meet the following minimum criteria:

- inch for every square foot of enclosed area subject to flooding;

The bottom of all openings shall be no higher than one foot above grade; and

Openings may be equipped with screens, lcuvers, valves or other coverings or.devices
. provided they. permit the automatic flow of floodwaters in both directions. = Other =
coverings must be desxgned and certified by an engineer or approved by the {jgg_a;f

administrator]

. Electrical, plumbing, and other utilities are prohibited below the base flood eievatiqnf;_ and

' Useof the enclosed area shall be the minimum necessary to allow for parking of vehicle’s"b'r‘:':}
. limited storage of maintenance equipment used in connection with the premzses or entry to
the living area (via stairway or elevator). . .

)

' Provxde a minimum of twp openings having a total net area of not less than one square .

5.35

5.3.5.1

Floodways. Located within special flood hazard areas established in Section 3.2 are areas
designated as floodways. Since the floodway is an extremely hazardous area due to the
velocity of flood waters which carry debris and potential projectiles and have erosion
potential, no encroachments, including fill, new construction, substantial improvements
and other developments shall be permitted unless certification (with supporting technical
data) by a registered professional engineer is provided demonstrating that encroachments
shall not result in any (0.00 feet) increase in flood levels during occurrence of the base
flood discharge. Fences located in the floodway must be aligned with the flow and be of
an open design.

A permit may be given which allows encroachments resulting in increases in base flood
elevations provided the community first obtains a conditional floodway revision by
meeting the requirements of C.F.R. 44, Chapter 1, Subsection 65.12.

,p

NOTE: Prohibition on placement of manufactured homes in floodways may be removed.

DEP-IRWD
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' S'EC.<7 VARIANCE PROCEDURES

7.1 - The [Appeal Board] as established by flocal unit] shall hear and decide appeals and requests
for variances from the requirements of this ordinance.

R L X T
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. Variances may be issued for the reconstruction, rehabilitation or restoration of structures listed’ '
- on the National Register of Historic Places or the State Invmmry of Historic Places without |
-+ regard to the procedures set forth in the remainder of this section, and provided the proposed }
“°..0  reconstruction, rehabilitation, or restoranon will not result in the structure 1osmg its hlstamni :

o dwgnanon | . T

o NOIE~ Buzlduxgs on the National or State Historic Register or located in a locally- a‘tabhshed‘ 1
. Kistorical district are automatically exempt from the minimum regulations of the NFIP, Since CT |
e wakzstorxcallywmrbasedsmte, many of the historical buildings ammﬂoodpmneareas Itis §

- ,Q N within the purview of the legisiative body or local historical distriet commission to adopt 1}
.. amendmenis {o the historical district ordinance without public meeting so long as they do not alter  §

. the distric boundaries. If the legislative body acts on its own the historical commission must be |

" allowed to make comments and/or recommendations within 65 days {C.G.S, Sect. 7~147¢(d}
. Buildings on o register or in a district may not be altered or renovated in any way which would not -
.. maintain the historical character of the exterior of the structure. To enhance achievement of the
. simultaneous goals of good historical preservation and good floodplain management, the commmuty
5 may choose to add the following language to its historical district ordinance or regulaaon. :

. *NO RENOVATIONS OR ALTERATIONS MAY BE MADE TO AN HISIORICAL R
- STRUCTURE WITHOUT DUE CONSIDERATION AND EFFORT T0 INCORPORATE. ..

.- DESIGN CONCEPTS WHICH, WHILE PRESERVING THE HISTORICAL . :
' CHARACTER OF THE BUILDING, WILL ALSO SERVE TO REDUCE THE -
. POTENTIAL FOR FUTURE FLOOD DAMAGE AND THREAT TO HUMAN LIFE AND;

PROPERTY.”
7.42
R ‘) B N N

Vacnanws may be issued by a community for new construction and substantlal 1mprovemehts"?f“-:ij’
to be erected on a lot of one-half acre or less in size which is connguous 10 and surrounded by. -
lots with existing structures constructed below the base flood level, in conformance w:th Secuon. g
7.6. 1- ’7 6.4. :

7.43 Pnnct- ependent Uses

Variances may be issued for new construction and substantial lmprovemen{ and other -
development necessary for the conduct of a funcnonally dependent use provided the structure
or other development is protected by methods that minimize flood damage, creates no addmonal'rii
thmat to public safety and meets the requirements of Section 7.6.1 - 7.6.4. ’

DEP-IRWD July 10, 1992



7.4.4 ~ Floodway Prohibition

Variances shall not be issued within any designated floodway if any increase in flood
levels during the base flood discharge would result.

DEP-IRWD July 10, 1992
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7.6 CRITERIA VARI

7.6.1 Variances shall only be issued upon a determination that the variance is the minimum
necessary, considering the flood hazard, to afford relief; and in the instance of a historical
building, a determination that the variance is the minimum necessary as not to destroy the

- historic character and result in the loss of historic designation of the building;

7.6.2 Variances may only be issued upon (i) a showing of good and sufficient cause, (ii) a

* determination that failure to grant the variance would result in exceptional hardship, and;
(iii) a determination that the granting of a variance will not result in increased flood
heights, additional threats to public safety, extraordinary public expense, create nuisance,
cause fraud on or victimization of the public, or conflict with existing local laws or
ordinances. Only hardships which are based on unusual physical characteristics of the
property in question, characteristics which are not shared by adjacent parcels, shall qualify
to meet subsection (ii) above. Claims of hardship based on the structure, on economic or
on personal circumstances are not sufficient cause for the granting of a variance under this

ordinance.

7.6.3 Any applicant to whom a variance is granted shall be given written notice specifying the
difference between the base flood elevation and the elevation to which the structure is to
be built and stating that the cost of flood insurance will be commensurate with the
increased risk resulting from the reduced lowest floor elevation up to amounts as high as
$25 for $100 of insurance coverage.

7.6.4 The _[local administrator] shall maintain the records of all appeal actions and report any
variances to the Federal Emergency Management Agency upon request.

mciudmg violation of condmonsand safeguards estabhshed n connection with grants of vanance
, Or special exceptions, shall constitute a misdemeanor. Any person who violates this ordinance |
or fails to.comply with any of its requirements shall, upon conviction thereof, be fined .00t mote
than $250.00 per day if proven done willfully and $100.00 per day if not, or 1mpnsoned for not
_ more than 10 days for each day of violation,or both, and in addition, shail pay. ail:costs and’
o reasonable legal fees involved in the case. Nothing herein contained shau prevent the
4 [Town/Cityof 1 from taking such other lawful action as is nmw to prevem or
R remedy any violation.

DEP-IRWD July 10, 1992
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APPENDIX C
COMPLETED SURVEY FORMS



ERIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES

SAMPLE SURVEY
1. Name of Community N ey
2. Office(s) Contacted Tnslows (> {WQB)@D “TownN Entwent

3. Office(s) Respansible For Bridge, Qulvert, and Stormwater Designs@mh—'ous,/éﬂm
4. Does the comemity utilize existing standards, as provided in the

Cormecticut Department of Transportation's Drainage Mamual (Jaruary 1986),

for all drainage structures (bridges, culverts, pipes)? Yes v Ko

for all cpen chamels? Yes /o

Drainage Structures

5. Place a check next to the types of drainage structwres that the cammmity :
has designed and constructed within the last 15 years (not Federal or State
projects). For each structure, provide informaticn as to its maximum
drainage area and whether it is located in a riverine or tidal enviromment.

- /
prirco i o

pipe —
retention pords _ <
reservoirs —

6. How do you classify the drainage structires (i.e., by size: passing a
certain discharge and corresponding flood frequency 10-year, 50-year,
100—year)? 25 A ws Rwsos | TY Y Caoes Luvencs

7. what design requirement is required for a structure in terms of allowable . . .. o

increases in backwater? Glewwrien S TUnm) — Voust Knowad Food Lives RIE,
KNCwN

esion nunoff (e.g., use of
"‘;B Meth(Xl, U-S-G.S.

. [}
ol TR @ iy B - a{z4vinulbe ZEE L.

.'ra'm COTrace a]ﬂmu'g' CoroU LA Ll ONsS ot "°)?”fﬁx}0$

—— 59
9. Does the carmmity regularly utilize actual stream gege data or camparable
stream data in its di calculations?

1

Yes No

10. To what extent does the cammmity meke use of high water marks to verif, ' =
correctness of its designs?



Cpen Channels

11,

 Federal or State projects).

16.

Place a check next to'tl;e types. of open charmels and accessories that the
cammmity has designed and constructed within the last 15 years (not

top of slope chamels swales ' \/

toe of slope charmels _ é dissipators

cutlet channels ‘ '

.Whatmethnd‘(s) are used by the cammnity to design cpen chamnel structures

(e.g., SCS National Engineering Handbook, Hydraulic Design Series No. 3 and
>

4, cthers...)? B NonsT

13. Do designs include the development of water surface profiles, especially
the before and after backwater effects involving other structures?
Yes No v

14, mthecgmmityincmdefreeboammthedasignof its open chammel
Yes _____ No ‘/ | o0 YR ovkAElow
- If yes, what is it? |
Stormwater Systems '
15. What method of analysis is used by the commmity to determine design flows

for stormwater collection? Cac e

Ts stormwater analyzed on a drainage basin basis or just at the structural
level?

"

Yes

17. Are the stormwater conveyance structures categorized by size of event

is8.

(e.qg. ylo—yw, 50-year, discharge in cfs)?

ves o . Gt fraw Antings

Does the commmnity have standards for pipe diameter, catch basin size and
spacing? : '

Yes / No

If yes, what arethey’ ‘ M}A-‘)Z. _
AL HOD €T AMUT
Go'a@?, \wa ‘417[\0‘1‘5"5 \0>29
| G~

15 wmw. Si2e .

LoweatTC // prcow P



20. Does the cammumnity have any designs for any of the drainage structures
menticned above that have been reviewed by an cutside party (e.g., State
DEP, Pﬁral agercy, private fixm)?

Yes No

21.?&1atdesigndoamxtfomatisutilizedbymeommityforthevarims
types of drainage structures (provide an example of each)? Nb

22. Hastbecammityhadmypartiwlarprwlanswithanyofthedminage
structures mentioned above?
No L DetenFoonw  Odsin MAT

e — T emm—————

If yes, give an example and any attempts to rectify the problem.

Yes



ERIDGE OPENING, CULVERT, AND STORMSATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Commumnity, Touwm oc Vernen
Office(s) mm%%*@ ﬂmm Dwf
Ooffice(s) Rmpasihle For Bridge, Culvert, arﬁst:omraternsxgrsgﬁ Repn M

Daesthecmmnﬁtyutilizce:dsttngstmﬂatds as provided in the
Comecticat Department of Transpartation's Drainage Mamual (Jaruaxry 1986),

far all @rainage struchmes (bridges, culverts, pipes)? Yes « No
for all cpen channels? .Ya v No Ao |[HEC Careolavs

10.

Place a check next to the types of drainage structixes that the cammnity ‘
has designed and constructed within the last 15 years (not Federal or State
mojects). For each struchre, provide information as to its maximm
mmmmitklmmanvmorﬁmlmmmt

bridge o

culvert 4 .

Pipe . . .—lb_afu.v‘d%g_ ST-V"‘ - lebs 06 f&fw o(: foTr'—() AP
reservoirs o,

How do you classitythe drainage stxuctures (i.e., by size: passing a

cm:taind:sdm:ga cctzs;md.ﬁgﬂoadfmqwnyl&year 50-year,
Woyear)? (15 fre, -

What design requirement is for a structure in terms of allowable
in:maminhadmter’ ;Joe,-
™~

mwdasﬂnmﬁtydetembnmordsmnmtt(cg.,usaof
Raticnal Method, ssm«magjmimmm,mmum U.S.G.S.

Method, Storage and , others....)?
’T&sﬂ?n ard R uomal m

tyregularlyutilizeachalstmmmedataorcmmble
stream data in its discharge calculations?

Yes No\/

mmmamsﬁmmn;itymhuseofmghmmmvenfyme
correctness of its designs? |

WS o Voo Cl!u‘uaj—




Open Channels

14.

-4, others..

. Placeadaeckmxttoﬂaetypsofcpendmamxelsarﬂacmsson.&sﬂlatthe

camunity has designed and canstructed within the last 15 years (not
Federal or State projects).

top of slope chamnels _ & - swales _menlnganes o«H
toe of slope channels 0 : dias1pators o
aatlet channels =

. What method(s) areusedbytheca:mmtytodesigncpendam:elstrucbares

(e.g., SCSNatJ.mal Engineering Handbook, Hydraulic Design Series No. 3 and

Hﬁcf e olas 5\'0&?, Dra\,m%,e, Fonoal,

Do designs include the development of water surface profiles, especially
the before ard after backwater effects mvolvmg other structures?

Yes \/ No _____ H’éc/?/

Doesthecumnmltymcludefreeboardmthedslgnofltsopendmnnel
structures"

Yes v No

If yes, vwhat is it?

le’\b;\ \7“”5’“ 2’

,'W

1s.

Whatmtlmdotamlysmisusedbythecmmitytodeteminedemgnﬂows
for stormeater collection? . . vses [Lubiomui\ «d TS o TR 20

elopers  Con ok oy Wonr
Is stormwater analyzed on adc‘ifé"magé Sm bas\:{;%r just at structural
evel? )
i pass

Yes No

.Azeﬂxesboszercomeyancestmcmrescategarizedbysizeofevmt

(e.g., 10-year, 50-year, discharge in cfs)?
Yes \/ No . |

Dosthecummm:.tyhavestarﬂards forplpealamater, catch basin size ard
spacing?

If yes, what are they?

Careh basin opian Py ouller Hoo anilcis.
Pipe ‘”&Q \’V) DoT Stoemunley Moi»qjgig



19.

mattypeofemtzolsdmthecmmmityusetocaﬁzolucsimmﬂ
sadimantation (e.g., sedimentation dikes and pools, traps, soil
stabilizers, slope analysis, chemical binders)?

Developerds Yo Jse- Sedlment and Evosion | Guidelines of %h:b

20.

% )

mﬁnmﬁtyﬁ&wanydsiqxutoranyotth&dmimgestnm
mﬁazdmmtwebm:mmwmmideparty (e-g., State

[EP, Faderal agency, private fimm)? _ ’ . '
No \/ \\“-LS "0 vsSe 'V\(::.”rf‘u"l.'af\ bu..-’a\/ns “n Wﬂ\“udi

Yes Pt Lots ot Hhey ok cevuved.

Yes_Y¥ Mo D . cloman
If yes, giva.anamplea:danyattamtsmxmmepmblm.

e, .
¢ focen Tous @Mf\e@ 57 1D Cokeas, g, AL
Pased on niles tuken b CrlerViend - Town




ERIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Commumity. Town  ofF éﬂa’ror-l

1.
2. Office(s) Contacted UBLe ws
3. Office(s) Respansible For Bridge, Qulvert, and Stormsater Designs QJF:HG lA}O?Z—'Lé
4. Does the cammmity utilize exdsting standards, as provided in the 3
Camecticut Department of Transportation's Drainage Mamal (Jarmary 1986),
for all drainage structures (bridges, culverts, pipes)? Yes — No
far all open chamels? Ys Ko
Drainage Structures
5. Place a check next to the types of drainage structires that the commmity

10.

hasdsigredarﬂcmsm:ctedwiminmelastlsyea:s(mtkderalorsmte
projects). For each struchure, provide information as to its maxdmm
drairageareaarﬂsmetheritislcmtedinarivuimartiﬂale:wim.

[~ ) ’TIA@—Q'; {Z“S

culvert - * Ldvem
pipe - L or wiles_ F@ ol P
retention pands _ O *
reservoirs o

How do you clasxfyﬁedmlmgestzwnnes (i.e., by size: passing a
i and corresparding flood frequency 10-year, S50-year,
100-year)? Tone  Treoble/ (25508 100 your D,

Mtdsignrequimmsreqdredfarastnnhmintemsofallwable
increases in badomter? .p Trzossn  oF STy RodDS

AMD  BUILT /N6
How does the cammmity determine expected or design runoff (e.g., use of
Rational Method, SCS National Engineering Handbook, FHAA Method, U.S.G.S.
Method, Storage and Routing Camputations, others....)? _—

Baro iae AagTHee 4MT 2oL LoesL AT SEYICE (7 -3 F "’2‘2")
Dosﬂ)ecammitymgularlyutilizeacmalstmamgagedataorompanble
stream data in its discharge calaulations?

Yes No _/

To what extent does the cammmity make use of high water marks to verify the
correctness of its designs?




Open Chammels

11. Placeadecknexttothétypsofopendzarmelsa:ﬂaccssorismatthe
cammity has designed and constructed within the last 15 years (not
Federal or State projects). '

top of slope charmels _1~° swales el
toe of slope chamnels E » dissipators el % C /u
autlet chammels . /,L e 1

12. What method(s) areusedbytheccmnmtytodslgncpendmannelstmcturs
(e.g., SCS National E:n;meerlng Hardbook, Hydranllc Da319n Series No. 3 and
4 OﬂEIS.-. ? ] . f‘r A
! ) ‘? é(AML r..)"\- ’3») ‘/‘P { ~L.g ‘\"7" é’df( gﬂ‘)tu._ a.._g < @"7‘
13. Do designs include the development of water surface profiles, especially Cemarr
‘the before and after backwater effects involving cother structures?

Yes No'/

.

14. Does the cammity include freeboard in the design of its open chammel
structures?

Yes'/ No

. If yes, what is it? /-8 Fery

» Stormwater .

15. what method of analysis is used by the cammmity to determine design flows

for stormwater collection?, J4T77omer pMETHOD , SO/L ConNSETzUATION
Ser//ts TR -V F TR-sS

16. Isstormateranalyzedmad:a;nagebasmbaszsorjustatthestrucbnal
- level?

Yes / No | PesadAres ELASL CLOCAL)

17. Arethéstormat&rcameyarcegtmetmmcategorizedbysizeofevent
(e.g., 10-year, 50-year, discharge in cfs)?

Yes__/__ No __ 25,52, /6P ‘yé’/m'_
la.msﬂxecmmmltyhaVEstarﬁardsforplpedJmneter catch basin size and

spacing?

Yes / No

/s— (:r/ QL‘ [(/( (\44_ I‘ﬁAU — Fl‘/g-e é/‘%
JALy CATLH TASH STAC1: 4 15 5D -,Q«V’L
AATLH PR STpocTUasS LON e

PR Y <
,r_f"_h - 7 /

N A e A



General

19. What types of controls does the commmity use to contyol ercsion and
sedimentation (e.g., sedimentation dikes and pools, traps, soil /
stabilize‘lj, slope analysis, chemical binders)? ‘«.‘.‘fw/fw w2, ,

A é 74 di{asl du’f’@ WIC:—-J O 6¢u./d S/urbh_ aﬁﬂ-e‘vﬂ S e

20. Does the caommmity have any designs for any of the drainage structures
mentioned above that have been reviewed by an autside party (e.g., State
[EP, Federal agercy, private firm)?

Yes _/ No _9* ’ﬂw«—w | w£ J?ﬂ w(m‘f’

21. vmatdsigmdoamtfomatisutilizedbyﬁuecnmnﬁtyfctthewriws
types of drainage structures (provide an example of each)?

22. Has the cammity had any particular problems with any of the drainage
structures mentioned above?

Yes No
If yes, give an example and any attempts to rectify the problem.




ERIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Commmity. \Yazm
Office(s) mmm_ﬁ;l«f_ﬂaaﬁﬁ_fd:aé__&g\ @) forar
Office(s) Respansible For Bridge, CQulvert, and Stormwater Designs E:,Q,ESW

Does the camumity utilize existing standards, as provided in the
Comnecticut Department of Transportation's Drainage Mamual (Jamary 1986),

for all drainage structures (bridges, culverts, pipes)? Yes No.

Form 19, /958 Gnd Fan O,

for all open chamels? Yes £~ No

Drainage Structures

6‘

10.

Place a check next to the types of drainage structures that the cammmity
hasdnslgnedarﬂcorstmctedmthmmelastEyears(thedemlorstate
projects). Foreadmstructzxre,prcvmemfomtmnastoxtsmmmm
dm;nageareaanivmetherltlslocatedmanvmortldalerwumment

bridge _1_5»«4 D p"‘"%)ﬁh‘]"“""")&ﬂ

c"ﬂ'.. vert DT 2 4‘8‘5
Lm /

p . a—— | M.

reservoirs

How do you classify the drainage structures (i.e., by size: passing a
certamd:.sdmgearﬂcorraspoxﬂugﬁoodfremmxcylo-year 50-year,
1C0~year)?

vmatdslgnreqmrenentlsmqmmdforastrucunemtemofallmwable
increases in backwater? /o

E:mdoesthecammmtydetemnee:qnectedordslgnnmoff(eg.,useof
Raticnal Method, SCS National Engineering Handbook, FHWA Method, U.S.G.S.
Method, stomgeardmm:gcmprtatmns, others....)? Zewsn t..}

Does the cammmity reqgularly utilize actual streamgage data or camparable
stream data in its discharge calculations?

_—

To what extent does the cammmity make use of high water marks to verify the
correctness of its designs? Al

Yes No




Cpen Chamnels

11. Place a check next to the types of open chammels and accessories that the
camunity has designed and constructed within the last 15 years (not
 Federal or State projects).

top of slope channels . swales
toe of slope channels dissipators /J s
autlet chammels _ : —

12. what method(s) are used by the commmity to design open chammel structures
(e.g., SCS National Engineering Handbook, Hydraulic Design Series No. 3 and
4, cothers...)? Lowus— Q—w . .

13. Do designs include the development of water surface profiles, especially
the before and after backwater effects involving other structures?

Yes No

14. Does the cammumity include freeboard in the design of its open channel
structures? '

Yes No

If yes, what is it?

Stormmater A Rl O Lo —

15. What method of analysis is used by the commmity to determine design flows
for stormwater collection?
£

. Is stormater analyzed on a drainage basin basis or just at the structural
" level? .

Yes No

KAre the stormwater conveyance structures categorized by size of event
(e.g., 10-year, 50-year, discharge in cfs)?

Yes No
/4 Does the ccmmmlty have stardards for pipe diameter, catch basin size and
spacing? ' .
Yes No

If yes, what are they?



General

20.

21.

22.

. What types of controls does the commmnity use to control erosion and
sedimenttation (e.g., sedimentation dikes and pools, traps, soﬂ. /LS
stabilizers, slope analysis, chemical binders)?

Does the cammmity have any designs for any of the drainage stxructures
mentioned above that have been reviewed by an outside party (e.g., State
DEP, Federal agency, private fimm)?

Yes No

What design document format is utilized by the cammmnity for the various
types of drainage structures (provide an example of each)?

Has the commmity had any particular problems with any of the drainage
structures mentioned above?

Yes No

If yes, give an example and any attempts to rectify the problem.

P/‘Z, )C./c_ .

e



Drainage Structures

9.

BRIDGE OQPENING, CULVERT, AND STORSATER
DESIGN STANDARDS AND PRACTICES
SAMPIE SURVEY

Name of Cammmity _Q_uﬁ JC SL&[L&/\-

1 . .
oftice(s) omtactat  Offier of (iby Lnyarary

office(s) Raspmsible For Bridge, Qulvert, and Stormwater Designs %___a ey

Doesﬁ:ecummityutilizeeodsnngsmmazds as provided in the
WWOEWMSW (Jarmmary 1986),

for all drainage structures (bridges, culverts, pipes)? Yes v o

for all open channels? Yes ¥ No aloo Looko @ les._
- \I\,b\\/\ JWL \36*-5‘-5

Phoeadseckmxttothetypesotdnnagesmthatthecmm;ty
mdsigndammmﬁmmmlmmm(mtmlorsate
@ujects). For each structure, provide information as to its maxdmm

d;aimgaamarﬂwheﬁnritislmtaiinanvenneortiﬁalemnmmmt
WCIE X e basy~ b. fl\.q)?t-«) redieu

bridge 3 e 19 .\ c, e Xrauv\aqo. Pas ea
caulvert 2 1
pipe Too Avvaetdvs o ol
retention pords . O
reservoirs [
How do you classify the @rainage structures (i.e., by size: passing a

and correspanding flood frequency 10-year, SO-year, \.
100—ym), oo v&-" Shor o~ \AC—LQ-OB lu~n ?.L,jq Lyl u\(‘ura.;

vt Dokl o Gowameccod sulbdivision ot

Mdﬂs@mﬁ;&m xequimdforastmcummtemso:mmble
increases inhadmater’ Hood plain

oH—uuw.o_ o~ LD Widvah bosis
deostlucammtydebemimw dsignmmtt(eg.,useof
ktiazallh!thad SCS National Enginecering Handbocok, FHWA Method, U.S.G.S.
Stmagaa:ﬂm:gcmpmﬁas others....)?
ZLL\'W»K\F\O(“«:) ’rﬁ-to ’R—gg HEc -1
refudar e actual stream gage data or camparable
stzaamdatamitsd.isdxazge@lmlaums’

Yes No v

10. Ibm:atexermdmsthecunnmitynahuseofmghwatermﬁcstovenfythe

correctness of its designs?
N o N~




Open Channels

1.

13.

14.

-4, others...)?

PlaceadaeckmxtmﬂmtypsofapaxdnmmsaIﬂaccassoriesﬂntthe
camunity has designed and constructed within the last 15 years (not
Federal or State projects).

top of slope channels _ © swales ©
toe of slope channels _(2 = - dissipators &
outlet charmnels o )

what method(s) areusédbytheccmmmitytodesigndpendmmelstrucmr&s
(e.g., SCS National Engineering Handbook, Hydraulic Design Series No. 3 and

Nome -~ Of-eﬂ\’c.LQ/“ML ple,sw((v\
Do designs include the development of water surface profiles, especially
the before and after backwater effects involving other structures?
Yes No Vv , .
e e bhe pes x,a(vw_)

Does the cammmity include freeboard in the design of its open channel
structures?

Yes_L o L.SNQ AQTM 04\ WIQM% DWT;TFWW\

- If yes, what is it?

 Stormwater Systems

15.

1s.
17-

i8.

what method of analysis is used.by the camamity to determine design flows
for stormwater collecbm?‘ PN NN g Hdﬁ«:) TR 20 TRSYS

Is stormwater analyzed on a drainage basin basis or just at the structural
level?

&(W\ ‘-U&ﬂ Sasin
Yes 7 No

Are the stormwater conveyance structures categorized by size of event

(e.g., 10-year, 50-year, discharge in cfs)?

B e L
—_— _ inteusits

Does the community have standards for pipe diameter, catch basin size and ’

spacing?

Yes v No ;l\

ovmm—— T eeme———

If yes, vhat a::ethey?v

PAUL S WA A 524&%



20.

21.

22.

P O F ovdelines for D63 and Ecost O

Does the \Du'tyrﬁveaﬁydesigm ;O:WMWWMU\BAA\tb
 {cred above that hava boen revieved by an arside party (e.g., State

DEP, Faderal agercy, private £ixm)? _

vmatdesigndca.mttfomtisutilizedby'ﬁncmmmityfcrﬁxemiaxs
types of drainaga structures (pzwideanoanplccfeach)?

Posr ""““‘""E"W 0’& o alo,t/;\}\;ﬂ\ De oo

%_?M B Lok o wact feeguant srorne for desuapn.

Y a2 - loo u.,
NI ;\: reber then pusk prctiec of ol
Xf 2 lU'D‘Tr. 3\‘NMQ )

s J\joﬁ G SN (,om?u,ﬁ,) va w Ou\% 4 NAL Erwx role s

‘hk\“-&\\ A." wfte,n/\e,u (/ot] é-\} M" vaTlUt-Q p""”\



A

BRIDGE OPENING, CULVERT, AND STURMWATER %M

Name of Comnpity. (—: (\9_930\3

office(s) Comtacted ()\3:: <\ W Dc}'ﬂ-a-LL\ Bﬂé:ck

MW

office(s) Reejgarsible For Bridge, Culvert, amd sm%&é‘s
o (]

msthemnﬁtyutiliee:dstimsta:ﬂams,aswidedinthe d:\
Cormecticoat Department of Transportation's Draingge Marual (Jarmary 1986) \E‘:‘?Q—

for all drainage structures (bridges, culverts, pipes)? Yes No,

for & . ~pen channels? Yes No But V% g DuT 86
Ne Thn dehoded o Uer 54{93:\1\9«1‘(%5 S b3 { Sezen

Mo Drajpage Struchzes o Lolowd LA LD wtog

7.

Placeadxecxmtothetypaofdmimgemthattbemmity

has designed and constructed within the last 15 years (not Federal or State

projects). For each struchure, provide information as to its madmm

drainage area and whether it is located in a riverine or tidal i t.
_hie 10l pragk o AL o s\f;bm (ﬁ

(o4

bridge T~ Ca nes (PO .
f.tl;ext —Y WV‘K‘M Sone oD Q]pﬁ-‘: -~ 023 wbu‘a\,e) o
retention ponds O Babken —or dto PAd

resexvoirs o A

How do you classify the drainage structures (i.e., bysize:a’;;ga

certain ‘discharge ard G;Smﬂllq flood frequency 10-year, S0-year,

100~year)? s Svdo 15" Yiol  alomenom cwv‘hw"ia cro s bl vty
Ft xe2 1t uvlk rA \"6""-:«\0;%\-6 VP co .
vﬁtdsignmquirmtisqu:edforastmcm:emtemsofanwable

i in backwater? N :

increases in ter ‘\1 Se n\, ('(

Hmdcesthecmm.tydeternineenq:ectedordmignmff (e.g., use of

Raticnal Method, SCS Natiomal Engineering Handbook, FHWA Method, U.S.G.S

Method, Starage Routing Cemputations, others....)? o> ore o Cone
None ama Hran CAREARMLR. DS ggg" M\*Mb\(}

Does the cammnity regularly utilize actual st'r'-gu e data or campanbles},_kré

Stream data in its discharge calculations?

S(- .

. Yes No K Yo P:—b‘

. . L Yronk e,
10. To what extent doos the cammmity make use of high water marks to verify the

correcthess of its designs? Yoad L L

. , by

. bol
oo OM M ex&sk-}‘wﬁ*é
bot ¢, (verF

Venaiand



¢

11.

13.

14.

Placeachecknexttothetypaofopendmxelsardacc@soriathatthe
mmityhasdﬁigneda:ﬂcon«:tzuctadwithintrﬁlastwyears (not
Fedemlorstateprojectg).

top of slope chamels _ & swales 3 .
toe of slope chamnels _© dissipators _ O
cutlet charmels i ;

. What nethod(s) are used_vby the community to design open channmel structures

(e.g., SCS Naticnal Englneering Hardbock, Hydraulic Design Sexies No. 3 and

4, others...)? ,\[0 ?MJ(W(A{_ \o-wak' b b <@ IR

voeng Ghee g cap. ) ,
Do desl include the develcopment of water surface profiles, especially
the before and after backwater effects involving other structures?

Yas No 2§

mesthecmmmmityincludefreeboardmthed%ignofitsopendmmel
structures?
Yes Zi No .
If yes, vhat is it? W\\ 0o {.
%W

oy

17.

i8.

what method of ana.lysisisused thsaammtyto ine design £1
for storméater collection? |l oy LS Xeq0 [;),3 Sdﬁioxﬂam a::g’
oty —S gL See reles, .

Is stormvatexr analyzedonadxairagebasinbasis or just at the structurel

leval? \oo \4‘ g N \o?)( \," L bbb(\ Yﬁér .
Yas _ No. ‘/{- '

Are the stormwater canveyance structures categarized by size of event
(e.g., 10-year, S50-year, discharge in cfs)? AN P

- S e s oud
Does the cammnity have stardards for pipe diameter, catch basin size ard
spacing? ' :
Yes __L_ No

If yes, what are they? _ -
o Y For 7“//{»2'6““ ?‘V’Z’ CN .

\Z‘ | C oTher WheN /vns/f/e/‘

Yes No

: MC e 4
‘200 ’ A uuﬂCd’ 3 })ACE/ B



RS 4 AY

19. Mtypesofwmmdcesthemmityusetothrolemsimarﬂ
sadinani:aticm (e.g., sedirentation dikes and pools, traps, soil
stabil . slope analysis, chemical binders)? I rlerd st land Teee
3?"4’ 2P Ov . onb (e cv& ] ¥
20. Does the camamity have dmigngoranyofmd:mmgasmm

penticned above that have heen.m\n.eded by an cutgide party (e-g., State
[EP, Federal agercy, private fixm)? %C;‘EM m?ﬁp G 155 Lo
Yes No 2pos o Conbol anp memqbe .
—A_ Vieds s1q21 sy b iy b cotBd2 +L‘W
21. What design docament format is utilized by the ca:;:}nity for the varicus \.,usév.\'tw\

.

typcsofmmgqm (pruvi.deanaanpleofeach)?
gV\’L\»-’i\ﬁim

zz.Kasthccummityhadampaniaﬂupmblmvdﬂnanyoftnedraimge
structures manticoned above? :

Yes __L No

If yes, giva'an oample ard any attenpts to rectify the problem.

\W W OWJ\M Cb W"H-‘U‘Mvnm%é&,.co(

oo

\rO(E‘ QU& A { "y € OA« R DER
S\ \C)'\“‘l \RE. O L.Q.XEA) EY 3 €S € Nbﬁf‘\ﬁﬂ
\)

CoRide T
NTERGIEW 0¥ €onER Resc Resreaves

b/17/43 ‘



ERIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

1. Name of Cammmity. ’/}:pw\\ogr\ N
2. Office(s) Contacted OQA?"‘ A{L‘PJ\:&;{ ):){T(\QS

3. Office(s) Responsible For Bridge, Culvert, and Stormwater Designs DA@E% fu L\.c. Udk«_

4. Dosﬁ:ecumxdtyutilizeadstimm,asmwidedinthe )
Comecticut Department of Transpartation's Drainage Marual (Jarmary 1986), 'g SO

for all drainage struchures (bridges, culverts, pipes)? Yes No
for all open chamels? Yes Mo
Drainage Structiges

5. Placead:ecknexttothetypsofdmi:ngesmﬂxatﬁxecmnmity
hasdsigedarﬂcashucﬂadwithinﬁelastﬁyeam(mtr‘ederalorstate
projects). For each structure, provide information as to its maximum
drairageaxeamﬂvmeﬂxeritislo:ztedinariverﬁea:_ﬁdaiawimment.

bridge 3

culvert |

pipe 2_wheg

retention ponds __ O

reservoirs = 9(\«\'&1-«’ o e uu.tg..( (,,W C.(wxom l,Ju-t/ (@

6. How do you classify the drainage stxruchures (i.e., by size: passing a
certain discharge and correspanding flood frequency 10-year, 50-year,
100-year)? prost ysl 1e0—r To.,.m e b duaab 15 5"

PV

7. w;atdsignrequimttismq.ﬂmdforasg;mintensofmwab}e Lm
increases in backwatex? o btbCLw& ‘ “’3%3%&) Cer o‘\'ﬂu -\"w\Cccin Con \

8. Bow does the camumnity determine expected or design runoff (e.g., use of
Raticnal Method, SCS National Engineering Handbook, FHWA Method, U.S.G.S.
Method, Storage and Routing Camutations, others....)? lewve %o eobh e

eny ) e
9. Doast}ecammityregularlyutﬂizeacmalstzeamgagedataorcmpamble
stream data in its discharge calaulations?

Yes ______ No 2S

10.Ibmtectattdosﬂxecmmitynakeuseofhighwatermar)stoverifyﬂxe
correctness of its designs?

Mot Dore o aless ‘("L««w o p¥blem 0 4 R s

A 4 T . .
f)'{:,& %\' Yazen M’\ - Poon Ruer 1s Lmlw/(o_() bﬂ (>
Lm’.\ fwree ik Tompsin D)

O™ >



Open Charmels
11. Placeadxeckneﬁtothetypsofcpmd:amrelsardaccssonsthatthe

ommmityhasdaslgl'nedarﬂca'structedmtlxmﬂ'xelastlsyeazs(rnt
Federal or State projects). ‘

' top of slope chamels _ NG %ﬁc“}% MTAN%%QS _

toe of slope chamnels _;\)_o dlssmatdtrs
outlet charmels 0.2

wrb ﬁ le-
12. vha metgcd )areusedbythecammltytodslgnopend]amelstnmm
(e.g., sCs Natlcnal Engineering Handbook, Hydraulic Design Series No. 3 and
others ?
40 000) OQ*SLO(, Q/t/\ﬁ\( o< S}\(AE. ‘)M‘) ru_?\g_\

13. Do designs include the development of water surface profiles, especially
the before ard after backwater effects involving other structures?

Yes __lo__“&‘

14.Doathecumlm1tyi:cludefreeboardmthedslgnofitsqamd1amwel
structures?

Yes NO'. 4
If yes, what is it? Df’ 4\3 |
/)941 > 0(\ £
Stormwater Systems W

15. What method of analysis is used by the camamity to determine design flows
500 forstormatercollectlm"

S e - 09D e erpe Y
@ l6. Is stgrn%r;d\sm ygz(gonéaméra;mge basin baszsm}a%ﬂxe's:éxcml

level?
Yes No e (v

17. Arethestonmaatercmveyarnestnxct.mmcategorizedbysizeofevent
(e.g., 10-year, 50-year, discharge in cfs)?

Yes_L_ No _____ [DD»\,(
18. Does the cammmity have standards for pipe diameter, catch basin size and
spacing?

Yes No__ S 2o {\’é’?@ o (9\,{1 2)60/!«3,»@2/(
If yes, what are they? %stfz, v 9 ,@MCNl 5‘3/Q,

(Q bobw'\ {wa

\wa \h& b pipl h.l"w 2
\5 %&\/r\{ *b\oJ{

Yeots o0 & Amwac sf@w et

“’/Pz‘%@ wi Ho 5 a\)e, ol o« 2 e Cf%(“l\
\OM",V"S W”\ in U W“"’k - ot %’W eokelle



Genexral

19.

20.

21.

what types of cantrols does the cammunity use to control erosion and

sedimentation (e.g., sedimentation dikes and pools, traps, soil _

stabilizers, slope analysis, chemical binders)? . 3.Q D @\’M Ttﬂo C)"'Ji‘t
05 RN

lbesthecmnmit(?havemydsigrsformyofthedminagestmcunes

mentioned above that have been reviewed by an outside party (e.g., State

DEP, Federal agency, private £irm)?

o X USC (onn DoT Sdord -

what design document format is utilized by the commnity for the various

types of drainage structures (provide an example of each)?
e v\ ovo N

Yes

. Has the camamity had any particular problems with of the drainage

structures mentioned above? .
Yes____  No_____ S0z ?MJC& D5 oS e |
If yes, give an example and any attempts to rectify the problem. /‘?

o

d

e

]UN{’LQA(‘ ! ' (,Mm.] g 0o LT
0 Ve %;LMP ’ g
q elaek D

%‘? (s w\’—ff"‘\ on Plo« JF-() %,b{" S-}iﬁ, C-:méml_t ﬂjtc.\
f’}'o\o&ﬁ«\

/
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ERIDGE OPENING, 'CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Commmity C/T"f oF /ﬂlpﬂcf‘?’uwﬂ
Office(s) Contacted ?u [i¢ (s hs /)Pﬂ} CV“‘D)

Office(s) Respansible For Bridge, Culvert, and Stormwater Designs E D

Does the cammmity utilize existing standards, as provided in the
Connecticut Department of Transportation's Drainage Manual (Jarmuary 1986),

for all drainage structures (bridges, culverts, pipes)? Yes [ No,

for all cpen channels? Yes No

Drainage Structures

5.

10.

Placeadmecknexttothetypesofdmmagestmcnmthatthecmmmmty
hasd%lgnedardoorsmxctedmmnthelastByears (thederalorState
projects). For each structure, provide information as to its maximm
dmmgeaxeaardvmeﬂ)eritislocztedinariverimortidalenvirmment.

bridge

caalvert

pipe é hirmat — 1009, JOb
retention ponds ___ /M 2

reservoirs Ao~ E-

certain discharg corresponding flood frequency 1 ge;jar 50-year,
100-year)? 577,@??1 D/d(’lﬂ/( [o7cac ' ) So gt

Vmatdslgnzeqmremer¢1srequlredforastmcmremternsofallowable
increases in backwater?

|

|

. |
Hmdoycuclassifythedrauxages‘trum(le,bysize-passi:ga i
|

Howdoestheccxmtydetenmneexpectedord&ﬂgnmnoff(eg,useof
lhtlcnalueﬂmd SCSNatlcmalegmee.rmgHandbook H-IWAMethod USG{? ,A_ 7/

Does the ccxmm.m:.ty regularly utilize actual stream gage data or comparable
stream data in its dlsd'xaxge calculations?

Yes No
Towhatextentdoesthemtymakeuseofhmhwatermarkstovenfythe
correctness of its designs?

a

e /5)’



Open Channels

11 Place a check next to the types of open chamnels ard accessories that the
commmnity has designed and constructed within the last 15 years (not
Federal or State projects).

top of slope channels 0 swales
toe of slope channels D3 _ dissipators W

outlet channels —}4(% .
12. what me s) are used ity to design open channel structures
(e.g. £ SCS Natlonal Engineering Harxibook ulic Design Series No. 3 and
- 4, oth ; , . . :

13. Do designs include the development of water surfaoe profiles, espec1ally
the bez:‘?-d after backwater effects involving other structures?’

Yes No

14. Does the ccmmm;Lty include freeboard in the design of its open channel
structures?, , -

Yes . No
If yes, what is it?
Stormwater Svstems

15. what method of analysis is used by the ity to determine design flows
for stormwater collection" Ml‘?\dj %

16. Is stormwater analyzed on a drainage basin basis or just at the structural
level? _ ————
Yes Z :

17. Are the stormwater conveyance structures categorlzed by size of event
(e.g., 10-year, 50-year, discharge in cfs)?

ves

18. Does the community have standards for pipe diameter, catch basin size and

spacing?
Yes / No

If yes, what are they?
)7 /}/\m,muy\f’\

cR- Stel- 07 o
Sﬂac.//?/ N A 7200 ﬁ,ﬁ/,



General

19.

20.

21.

22.

What types of controls does the community use to control erosion ard
sedimentation (e.g., sedimentation dikes and pools, traps, soil
stabilizers, slcpe. analysis, chemical binders)?

Does the commmity have any designs for any of the drainage structures
menticned above that have been reviewed by an cutside party (e.g., State
DEP, Federal agenci(,/pnvate firm)? ’

Yes No

What design document format is utilized by the commmity for the cui/

types of drainag‘e"s’h:ucmriis (provi anexamg?gOf each)? (prser a':[)
Rabiondd Spromdiorws, HEC I fo-Gulint.

Has the commnity had any particular problems with any of the ge

structures merrtionedya?

Yes No

If yes, give an example and any attempts to rectify the problem.

A




1.
2.

3.

ERIDGE OPENING, CULVERT, AND STORMAATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Commmity  Windsor

Office(s) Contacted  Public Lands, Roads & Facilities
Office(s) Respansible For Bridge, Culvert, and Stormwater Designs Drainage Team

Does the camumnity utilize existing standards, as provided in the
Camecticut Department of Transportation's Drainage Marmal (Jaruary 1986),

for all drainage structimres (tridges, culverts, pipes)? Yes_X No
for all open charmels? Yes X _ No

Draipage Styuctures

5.

6.

7.

10.

Placeadxeckmmthetypsofdninagestnmmmatthecammity
hasdsignedarﬂcastnntedviﬂﬂnthelastﬁyeam(mtrweralorstate
projects). For each structure, provide information as to its maximm
drainageareaaxﬂvheﬂxeritisloatedinariveﬁmartiﬂale:wixm.

bridge

calvert X
pipe X
retention ponds _X___
resexrvoirs -

Bow do you classify the drainage stxructures (i.e., by size: passing a
certain ‘discharge and correspanding flood frequency 10-year, S0~year,
100—year)? By size

mtdsignreqﬁramntismquimdfqrast:u:hneintannsofanwable
increases in backwater? None, by exception

How does the cammity determine expected or design runoff (e.g., use of
Rational Method, SCS Nata.mal Engineering Handbock, FHWA Method, U.S.G.S.
Method, Storage and Routing Computations, others....)? pepends on size of watershed.

Doesthecmmmityreg\narlyutﬂizeacmalstreamgagedataorcmpamble
stream data in its discharge calculations?

Yes __ _ No _x

Ibwhatacbmt@&sﬂxgcmmndtym}ae\seofhi@watermﬂstoverifyﬂxe
correctness of its designs? Visual to none.




.

1.

12.

14.

Placeadaecknexttothetypsofopendxamxelsarﬂaccssonsthatﬂle
ca:mmltyhasdslgnedardcmsmxctedntmnthelastEyears (not
Federal or State projects).

top of slope chamnels ___ swales X
toe of slope chamnels __ X dissipators ______
autlet chamels _X dekention Dasin X

what method(s) areusedbythecammltytodslgnq:endmmxelstmct\m
(e.g., SCS National Engineering Handbook, Hydraulic Design Series No. 3 ard
4, Ctl'ErS--.)? o_\k DQ A\DO\JQ/

Do dsxgns include the development of water surface profiles, especially
the before and after backwater effects involving other structures?

Yes _ X No __

Doatheccnmmtyincludefreeboardmthedsmnofltsqaendxamel
structures?

Yes _______ NO_K_

If yes, what is it?

Stormwater

E.

16.

17.

18.

What method of analysis is used by the camumnity to determine design flows
for stormwater collection? SCS, rational methods, gutter flow analysis

Is stormwater analyzed on a drainage basin basis or just at the structural
level? Usually drainage basin

Yes @ No g ‘6116.)\05;\/‘\6!;0!\ boois

Arethestormatercmveyancestnxcmrscatégoﬁzedbysizeofevent
(e.g., 10-year, 50-year, discharge in cfs)?

Yes _ X No

Doastheccnmmltyhavestarﬂardsforplped:mneter, catch basin size and
spacing?

Yes _ X No

If yes, what are they? Pipe min. 15"/catch basin standard/max. 300 feet
between catch basin



General

ls.mmattypsofcamlsdosthecammityusetocmtmlercsimmﬂ
sedimentation (e.g., sedimentation dikes and pools, txaps, soil
stabilizers, slope analysis, chemical binders)? A11 types, depends on the
construction activity and location.

20. Does the camumnity have any designs for any of the drainage structures
mentioned above that have been reviewed by an outside party (e.g., State
[EP, Federal agency, private firm)?

Yes _X NO ______

21. lmatdsigndoamttfonnatisutilizedbythecmnﬁty for the various
types of drainage structures (provide an example of each)?  Usually D.O.T.

a.}hsﬁecmmmityhadmypanimlar;nﬂﬂaswiﬁ:myofthedmhnge
structures mentioned above?
Yes _X Mo

If yes, giveanecanplearﬂanyattaxptstomctifythepmblan.

On early designs of drywells, the system had a tendency to silt in.
Today, we use a filter fabric on the exterior of the stone filtration
system. This prevents fine migration.



BRIDGE OPENING, CUINVERT, AND STORMAATER
DESIGN STANDARDS AND PRACTICES
SAMPIR SURVEY
Rame of Camunity. CUH ac [\\wﬁ'&d&\
Office(s) Comntacted t/V\%Wwa Dgga_r‘\’w\e/y\.l
office(s) Rsspasible For Bridge, Qulvert, ard Stormwater Designs

mesﬂnanmmityutilizemdm:gswdards, as provided in the
Comecticut Department of Transportation's Drajnege Mamual (Jaruary 1986),

for all drainage structures (bridges, culverts, pipes)? Ya\/No
for all open chanmnels? i'es/No

Dxaipage Styuctires

10.

Place a check next to the types of drainage structures that the carmumity
has and constructad within the last 15 years (not Federal or State
mojects). For each stxuchure, provide infarmation as to its maxdmm
drainage area ard whether it is located in a riverine or tidal enwvirorment.

bridge 45

culvert 4

pipe TJoo Noeeaows +o Co.u\l'

retention pords . 2

reservoirs o)

Hmdoywclassi!ythe drainage structures (i.e., by size: passing a
cartain ‘discharge and canmding flood frequency 10-year, S0-year,

100-year)? S{'G‘“Gﬂy

What design requirement is tarastmcmmintemotmmble

increases in backwater? & t s D
- o Ne- o c,e{(\ Uo't M(AS'—&_ 'b-"'e

How does the camumity determine expected or design runoff (e.g., use of
Raticnal Mathod, SCS National Enginearing Handbook, FHEWA Method, U.S.G.S.
Method, Starage and Routing Caputations, others....)?

Does the cammmity regularly utilize actual stream gage data or camparable
st:mamdatamitsdasdnzqemlmlatias’

Yes v/ Fo____ bt avalsle

m‘mate:tmtdoasﬁ:emtymakcuseofmmmﬁutovenfythe
correctness of its designs?

None



Open Channels

11.

14.

Placeaduecknexttothetypsofopendxanmlsardaccesson&sﬁntﬂxe
camumity has designed and constructed within the last 15 years (not

Federal or State ects
- )Qo oewde& desiyn ooce o4 0y
top of slope channels . : S
toe of slope channels L dJ.SSlpatDrs ©
artlet channels L

¥hat method(s) areusedbytheccmnmtytodesigncpendnm:el structures
(e.g., SCS National Engineering Handbock, Hydraulic Design Series No. 3 and
N

Do designs include the development of water surface profiles, especially
the before and after backwater effects mvolving cther structures?

mm— TN ———

-4, others...)?

Doesthecammltymchxiefreeboardmthedemgnorltsmdmmel
structures?

S

Yes No '

If yes, what is it?

lsl'ﬁrntméumdormalysisisused‘bythemumitytodetemimdesignﬂows

16.

for stormwater collection?

’Zaw
isﬁormmteramlyzedcnadmmagebasinbasisorjustatthestmm
evel?
- Drereng \MW\ V200" ele plane awaddble
Yes - :

17.Araﬂ1estom:atercarweyamestrucm<ategdrizedbysizeofevent

18.

‘(e.g., 10-year, 50-year, discharge in cfs)?

Yes No____ (2o T L 6%% {ijr Mbc/,(s

Does the c:xmmlty have staniards for pipe diameter, catch basin size and
spacing?

Yes No

A0

If yes, what are they? R G ?lf£‘3-15&



20.

21.

22.

mattypsotccntmlsdcesthecmmnﬁtyusetocmtmlemsimmﬂ
ssdimantation (e.g., cedimentation dikes and pools, traps, soil

stabilizars, slope analysis, chemical binders)? <. \} ke | Mbu.\%/ Cevslted Slone

Shevp \34\'\,0% wmb\—i&ﬁ vle o Paved oad - Jse (TOeT »manval
masﬁnoammity&vemy&sigmtoraryofm structures
mmtiaadammathavehmzwiwedbyapmideparty (e.g., State
DEP, Federal agency, private fimm)? ,

Yes No lﬁ - E’\obj‘e—‘IC/ A?Jmc‘ﬁ> oc ‘)f@l&&m 3-01»5 l"a&»bﬁw (’LJWe)

V) OEP :
matdesigndcamttfomtisutilizadby-ﬁonmityfarthevariq:s
types of drainage styuctures Swideanemplccteadx)‘?

MQ/
Basthemnﬂtyhada:upartiaﬂnrpmblaswithanyoftmm
structures mentioned above? '

Yes _-/- No ____ Cotech Yasim e Y o
If yes, give'aneoampleardanyabtanptstorectifytheprm1m.

A go@_ | Form uas Comolcled \,j OBl based on roles
hken ab wlewden” oo bd rot Conplcled
for .



-~

BRIDGE OPENING, CULVERT, ARD STORMRATER
DESION STARDARDS AND FRACTICES
SAGLE SIRVEY

1. Rame of Commmity. CITY OF BARTFORD
2. office(s) Qontactpd  DEPANTWENT OF PUSLIC WORED

3. Office(s) Respansidle For Bridge, Qulvert, amd Stermeater Decigns, ENGINEERING SVCS.

4. mmmqmmw,mwmw
mwawmw (Saramry 1986),

Brainage Stouctures

5. m:mmwmwa‘mmmmm&q
bas designed and vithin the last 15 (nct Federal or State
grojects) . Fox each provide as to its naamm

plpe X Riverine
vetantion pords
resarvoirs ——

6. wcymmmmm (i.e., by siza: passing a
caxtain discharge and corresponding flocd frequency 10-year, 50-yaar,
300~4year)? Classified by storm discharge size (usually 10 years).

7. mmwhmu.mmmxw .
increases in backwatex? WWS.W’ - LS EAI%

Method, KSMMM FERA Methed, U.S.G.5B.

Rational
Mathod, Storage md Routdng , CRDATS....)? Raticnal Mathod of Design.
c1
9. Does the commmity regularly m:lmmt&t:aarmﬂe
i calculations?



Open Cerels

' 1.

13.

14.

MaMMuwwam'wmmmm
mnﬁtyhasdesigwdmﬂmstnmdwi&ﬁnﬁnhstlspam (ot
Federal or State projects).

tep of slope chammels .  mwales

toe of slope chamnels . dissipators

outlet channels — None degigned within last 15 years.

vhat method(s) arewadhyﬁ:emmitytndssignopmmﬂm
Ergrineering Handbeok,

(e.g., SCS Ratiomal Hyarsulic Design Series Ro. 3 ard
4, cthers...)? N/A

eAB——

Do bﬂxﬁemmmwmmwﬂas,e@edﬂly
mmmmmmmmmm?

Yes ) T
Does the commmity include fresboard in the design of its open chemnel
structures?

-

Yes 3 ™

g tu————

I£ yes, what is it? one (1)’ £oot

Stormater Syehong

is,

i6.

17.

i8.

mm&wmim'hwwﬂnmﬁwummmm
for stormater collection? Ratfonal Metbod.

mewmammmmiswj\statﬂnm
Ievel?

Yes _X Mo lﬂgéff'“/mot Q@ e8’; 4

mmmmmmwmwm
{e.g., 10-year, m. di=charge in cfs)?

Yes X lbﬁ_

mmmwmmmwm,mmmm
spacing?

Yes _Z% ) ,

1f yes, what are they? .

Catch basins (3' X 4') counected by 15" winimmm diameter pipes,
spaced at 200" to 300’ maximm intervals.




n.mmwmw&mpﬁtymwmmm
gndixpmtatim {e.9., sedimentation dikes and pools, SXeps, soil
stahilizers, slope mnalysis, chenical binders)? g\:&pgaﬂg traps, silt fences;

2 memmmwmmﬁtymwm
structures A

u.mmwﬁqmmmmmwxmm
gtructares wentioned above?
Y8 __X_

um.mmwmwmmmum



1.
2.
3.
4.

iz

b

ERIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

City of Stamford
Name of Camnmity, Y

Office(s) Contacted — .
Office(s) Respansible For Bridge, Qulvert, and Stormsater Dasigmnafgnneeear.mg
m Depaf'ybnent of n-a::sportatim's gg:g;s&_ml :gagﬁzy 1986),
for all drainage struchmes (bridges, culverts, pipes)? Yes Mo !

for all open chamels? Yes No__ X

Public Works Department

Drainage Styuctwres

5.

10.

Place a check next to the types of drainage structures that the commmity |
hasdsignedardcusmnmdwiﬂﬁnmelastﬁyaars(mtnaderalorstate |
projects). rbreadam,prwideinfarmumasto#smxﬁym |
drainage area and whether it is located in a riverine ar tidal enviramment. 1

bridge X__* Pulaski Street Bridge (State funded,replacing an existing one)
culvert X__*Fieldstone Road Subdivision (Stonegate): 29 Acres

pipe —X—*Haig Avenue Subdivision (Laurelwood): 20 Acres
retention pads ___X_ «Deer Meadow Lane Subdivision: 31 Acres
reservoirs — *Other Subdivisions of about same size of watershed

How do you classify the drainage structures (i.e., by size: passing a
certain discharge and correspanding flood fregquency 10-year, 50-year,
100-year)? By types. Design storm for structures: Bridges: 100-yr.

Major culverts: 50-yr. Storm d¢rains: 10 or_ 25
mtdsignzequiranatismqaimdforaymgntemsofaﬁwg&e
increases in backwater? In floodway: No increase

In fringes: 0.1 foo‘tiairicrease ££ (e.g., use of
How does the camunity determine expected or gn Iuno «g.,
Rational Method, SCS National Engineering Handbook, FHWA Method, U.S.G.S.
Method, Storage and Routing Camputatians, others....)? Rational or SCS

Does the camumity regularly utilize actual stream gage data or camparable
stream data in its discharge calculations?

Yes No X

To what extent does the cammmity make use of high water marks to verify the
carrectness of its designs? yhere available (not often)



Open Chamnels

11.

12.

14.

Place a check next to the types of open chamnels and accessories that the
cammity has designed and canstructed within the last 15 years (not
Federal or State projects).

top of slope chammels swales X
toe of slope channels dissipators
outlet chamnels

what method(s) are used by the commmity to design open charmel structures
(e.g., SCS National Engineering Handbook, Hydraulic Design Series No. 3 amd

4, others...)? Mannihg and HEC-2

Do designs include the development of water surface profiles, especially
the before and after backwater effects involving other structures?

Yes __X No

Does the camumity include freeboard in the design of its open chamnel
structures?

Yes _ X No

If yes, vwhat is it? One foot from HW to TOB

Stormwater

15.

16.

17.

18.

What method of analysis is used by the cammnity to determine design flows
for stormwater collection? Rational, TR 20, TR 55

Is stormwater analyzed on a drainage basin basis or just at the structural
level? ‘ o

(Drainage basin)
Yes X

Are the stormwater carveyance structures categorized by size of event
(e.g., 10-year, 50-year, discharge in cfs)?

Yes _ /- No X

Does the cammnity have standards for pipe diameter, catch basin size and

Yes _X No

——— ——

If yes, what are they?

Storm drains: 2 15" I.D.
Laterals: 12" 1.D.
Catch basins: 4'x2.5!



General

ion amd

19. what types of cantrols does the c:nnqrﬁxy'use to control ercs
sedimentation (e.g., sedimentation dikes and pools, txaps, soil
stabilizers, slope analysis, chemical binders)? Erosion control: Rip-Rap

. Does the cammmity have any designs for any of the_drainage structures
20 mentioned above :zst have been reviewed by an outside party (e.g., State
[EP, Federal agency, private firm)?

Yes __ X No

. desian document format is utilized by the camamity for the various
= 2;::5 of g:ainage structures (provide an example of each)?
(see attachment)
22. Has the cammity had any particular problems with any of the drainage

Yes X No
If yes, give an example and amy attempts to rectify the problem.

West Lane culvert is overtopped by 5-yr storm. Design was made to open

it up. E.P.B. approval is delayed due to opposition of a downstream
Jandowner.



BRIDGE OPENING, CULVERT, AND STURMAATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Community (/Uhi OC M— (:o(&

Office(s) Oontacted id\qmw\,«u,\'f)wem) oL T L% ﬁoC Bblee L) otks

Boral oY

office(s) Rspasibla For Bridge, Culvert, and Stormvater Designs o \Lpve

Doesthemmmityutilizcodsm:gstzn!azds, as provided in the
Comecticart Department of Transportation's Drajinage Mamual (Jamary 1986),

for all drainage structures (bridges, culverts, pipes)? Yes No_\~
for all copen chamnels? ias No_v~

Drainage Structres

10.

Place a check next to the types of drainage structires that the cammmity
has designed and constructed within the last 15 years (not Federal or State
projects). For each structwre, provide information as to its maximm
drainage area ard whether it is located in a riverine or tidal enviromment.

bridge 0 el |

piy \ ‘?’» on~1 PMLTo 1920
pipe .

rettemumpcrds o

reservoirs o}

How do you classify the drainage struchwres (i.e., by size: passing a
certain ‘discharge amd correspending flood frequency 10-year, 50-year,

100-year)? S ke (;,,Q‘
what design requirement mfmamintemotmwable
increasaes inhndoaater?

&ndoesthcaxmmitydetezmmwcrdsignmﬂ (c.g.,useof
mma?mumww FBWA Methad, U.S.G.S.
Mathod, Starage Rauting Computations, others....)?

?au»w ("\Q—Hﬂo\

Doesthccumnnutymgularlyutihzeacbalstrmmdatacrcmparable
stream data in its discharge calaulations?

Yes No _)/

mwhatextentdaesﬂmcummtymkcuseofm.ghwatermﬁstovenfythe
correctness of its designs?

N o




Open Channels

13.

14.

-4, others...}?

. Place a check next to the type’%sfof cpél11'dnanrels and accessories that the

cammnity has dssicr;;jmedarﬂca'stmctedwithinthelast 15 years (not
Federal or State ects). , : -
F Dot Aasinned b o
swales

—_————

dissipators ______

top of slope chamnels ______
toe of slope channels
cutlet charmels

. What method(s) are used by the camumnity to design cpen chamnel structures

(e.g., SCS Naticnal Engineering Handbook, Hydraulic Design Series No. 3 amd
\k\'l(/ifl Lo v&o bk e C‘U‘( e - L M\wlw‘/l;a

Do designs include the develoment of water surface profiles, especially

the before and after backwater effects imvolving other structures?
Yes No v \L\‘-”L] v be N,e{uaﬂa %)M%Eus

Does the cammmity include freeboard in the design of its open channel
structures? _ :

Yes __ ./ Mo
1

If yes, what is it? L Mn PA SV

 stormwater Systenms

15.

16.

17.

18.

ﬁntmmodotamlysisisused'bythecammitytodetemdnedsignﬂms

for stormwater collection? .

Is stormwater analyzed on a drainage basin basis or just at the structural
level? o : .

A oty a e e
Yes _ No

Are the stormvater canveyance structures categorized by size of event
(e.g., 1l0-year, 50-year, discharge in cfs)?

y 1o shr M boe iveeks

Yes _ v No

. 25 g, wlvede b
Dossﬂzgcummityhavestam.a?dsforpipedi , catch basin size and
spacing? :

Yes v Mo 1

_ )
If yes, what are they?

P ?\.?2, g\\ oA

C/ﬂv\—‘/ l/\ \D()x% ;/4\5. 3 oo ' Min S Z;M



Yos xo

21.vmatdesigndoam1tfomtisutuizadby-ﬂncammityfor&wwﬁas
types of drainage structures (prwideanoamhoteada)?

Nono—
zz.msthemmityhadaruputimlar;mblmwimanyofthedraimge
structures mantioned above? '

o

Yes —_—

If yes, give'anamplea:dmyattamtstotectiiyﬂwprcblan.

& .
l\SO'D/ . (sfﬂ\ Ve (»«M-?LJZ—J'H \\Q,CC(),u\t—es %'\V\\

- lDo.us,&B on ~Stes tolom Bu(v;\o‘ vy,



BRIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Commmity "/éf”"‘ 'L%a'rv’azr) ’ ( 11“
v / —_—
Office(s) Contacted Cmmuy“: 2 43‘:'1‘;/: LS — ProcrtIEL LIS
2 . . &rwmudeze_
Office(s) Responsible For Bridge, vert, amd Stoxmwater Designs fwer27c €. - -

Does the cammmity utilize existing standards, as provided in the v
Cannecticut Department of Transportation's Drainage Mapual (Jamuary 1986},

for all drainage structures (bridges, culverts, pipes)? Yes /No

for all open chamnels? Yes -~ Yo

Drainage Structures

S.

6.

10.

Place a check next to the types of Grainage structures that the commmity

has designed and constructed within the last 15 years (not Federal or State 1°
projects). For each structure, provide information as to its maximm
d:aimgeaxeaaﬂmumitislmtedinagiveﬁmartidalm.

bridge

cualvert > Z

pipe <
retention ponds - PEIVATE
reservoirs FEGrode  GovECI D EIT =

How do you classify the drainage stxuctwres (i.e., by size: passing a
certain discharge and corresponding flood frequency 10-year, 50-year,
100~year)? A,

Pmatdmignrequixementisz%uimdfora in of allowable :
increases in backwater? gre b, ) L Z_ee«f;bﬂzﬁ ) é«,}(u«:#:;
imBieT o ADHALENT  TRAFCTY ~

How does the cammmity determine expected or design runoff (e.g., use of
Rational Method, SCS National Engineering Handbook, FHWA Method, U.S8.G.S. .
Method, Storage and Routing Computatiens, others....)? S¢S - FEMA JToo€S,

mmecmmmityregularlyutilizemlstmamgagedatacrcmpamble
stream data in its discharge calculatians?

Yes No 4

Ibvdthtdoastrecmmmitymkeuseofhighmtermﬁcstovedtythe
correctness of its designs? [Dyes e f -

15 PRT 0ﬂl4fcfry/4/ LEcCDED . 1o MLainolid,  DENES




Open_ Charmels

1i. Placaad;ecknmcttdﬂxe-typasofcpendaamrelsarﬂaccessori@thatﬂle
commnity has designed and constructed within the last 15 years (not
Federal or State projects).

top of slope chammels
toe of slope channels
artlet chamels

swales —

————

12, what method(s) are used by the commmity to design copen chamne] structres
(e.g., SCS Natiomal Engineering Handbock, Bydraulic Design Series No. 3 ard
4, others...)? FEV4 -Floen Fody . So4 0 ply ) Book.,

13. Do designs include the develomment of water surface profiles, especially
+he before ard after backwater effects involving other structures?

Yes 7 No

———

14. Doesthecmmmityimlmﬂeﬁeeboardiﬁthedmignofitscpend:a:mel
structares?

ves L Ne___  por iN fEGUATINS -

Stormater

15. What method of amalysis is used by the commmity to determine design flows
for stormwater collection? ...~

16. Is stormwater analyzed on a drainage basin basis o;;justatthestrucun-al
- level? ,37 p,w,,,(a,,/jg,;,,a_)

Yes No

—r———

17. Are the stonmater conveyance structures categorized by size of event
(e.g., l0-year, SO-year, discharge in cfs)?
. )y

Yes No _°

—————

18. Does the camumity have standards for pipe diameter, catch basin size and
spacing?
Yes Y

If yes, what are they?
it (g /’fﬂ?(«e![q P AT I e
35 - ,77”!@;:% Igﬂ.d <t &?;é_ ée’ G s T
‘ ‘0 ¢ r.

Sitee Fengomedl D e



2o.m§ﬂxecmnﬁtynavemydmignsf0tanyofthedmimgestnm
mtimxedabavethathavebeenreviewedbyanartsidepa:ty (e.g., State

DEP, ?l agency, private firm)?
Yes _ 7 No -

21.vmatd$igndoammfomt15utilizedbythecmndwforﬂmvaxims
types of drainage structures (provide an example of each)?

22.Hasmecmmmdtyhadanypartim1arpmblenswiﬂzmyofmedminaqe
structures mentioned above?
Yes No

If yes, giveanamlearﬂanyattemptstorectifythepnblen.




ERIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

~7
/’f—/,/ £ 7 /
- 1. Name of Camumity. iy b LT e
~ 7

4

2. Office(s) Contacted

. /,

3. Office(s) Responsible For Bridge, CQulvert, and Stormwater Designs_. oy _ PR

4. Dosthecamxmltyutﬂizeemstmgstardards,aspzwmedinthe
Carmecticut Department of Transportation's Draipage Mamual (Jarmary 1986),

for all drainage structures (bridges, culverts, pipes)? Yes No_ <
far all open chamnels? Yes No_X
Drainage Styuctures

5. Place a check next to the types of drainage structures that the camumity
hasds1gnedarﬂcastmctedthhinﬂ1elast15yeam(mt?ederalorstate
projects). Foread'xstmcmre,prwidemfonnatlmastoltsnammm
dzauageamaardwhether%tislocatedmanvenreort;dalexwmment

tiont
] % ?O gwﬂ‘( R84
culvert R N ‘“ :
. ;& - ._T T\‘L\J‘
Voo pipe g
retention pands __0v i
oS I;ﬂb irs
6. How do you classify the drainage structures (i.e., by size: passing a
certain discharge arxi conespa‘ding flood frequency 10~year, 50-year,
100~year)? .70 - . ) g
7. vmatdsmnrequlranentismqmmdfctastmchmeintemsofallmable
increases in backwater? - SREROPY o /:g.

8. How does the cammmnity determine expected or design runoff (e.g., use of
%mmmumww,mm U.S.G.S.
Method, and Routing Camputations, others....)?

9. Doasthecmnmltyregularlyutuizeactualstzamngagedataoranparable
stream data in its discharge calculations?

Yes No X

10. To what extent does the camumity make use of high water marks to verify the
correctness of its designs?



Cpen_Channels

11. Placeadxecknexttothetypsofopendmmelsardaccssonesthatthe
cammltyhasdeslgnedaniccnstxuctedmthmthelastlsyeaxs(mt
Federal or State projects).

top of slope chamnels swales

toe of slope chamnels dissipators

autlet chamels

12. what method(s) areusedbythecmmmltytodasmnopendlamxel structures
(e.g., SCS National En;meermg Handbook Hydraulic Design Series No. 3 and
4, others...)? s e

13. Do designs include the deve.lq:ment of water surface profiles, especially
the before and after backwater effects imvolving other structures?

ves 1 %

14. Do&sthecammnutymcludefreeboardmﬂ:ed&ngnofltsopendaamxel
structures?

Yesji__ Mo

If yes, what is it? %, >
Stormwater Systems

Maatnetlwdofanalysmlsusedbythecannmltytodetemmedslgnﬂows
for stormwater collection?

16. Isstormateramlyzedonadranagebasmbasmor;ustatthestn;cmral
level> e

7/

Yes No ?

17. Are the stormwater conveyance structures categorized by size of event
(e.g., 10-year, 50-year, discharge in cfs)?

Yes ’\f No

18. Does the camnmmity have standards for pipe diameter, catch basin size and
spacing?
Y&s X No

If yes, what are they?



o

General

20

Pmattypasofcmtmlsdoesthemutyusetocmtmlem&mani
sedimentation (e.g., sedimentation dikes and pools, traps, soil
stabilizers, slope analysis, chemical binders)?

. Does the camumity have any designs for any of the drainage structures

mentioned above that have been reviewed by an outside party (e.g., State
DEP, Federal agerncy, private firm)?

Yes _____ No X }a’: e C7

Whatdesxgndoament_gmatmutﬂmedbyﬂaeammmityforthevanms
types of drainage (prwxdeane:anpleofeadx)? gy A

/NCARNE S e v / A

22, Hasthecmnﬁtyhadm@parhaﬂarprd:laswithanyofthedmﬁage

structures mentioned above?

Yes NO_.Q:

If yes, give an example and any attempts to rectify the problem.



BRIDGE OPENING, CULVERT, AND STORMWATER
DESIGN STANQARDS AND PRACTICES
SAMPLE SURVEY

1. Naneofcxnmmity(\;\‘r‘f oF N\EQJD__EN
2. Office(s) cq-rtacted Deser._op BEQ iC \QO%‘ / E&gﬁﬂ\t_\gﬁ\%

3. Office(s) Respansible For Bridge, Qulvert, and Stormwater Designs 56132 Qs Qoo
4. Does the cammmity utilize existing standards, as provided in the
Cormnecticut Department of Transportation's Drainage Mamial (Jaruary 1986),
for all drainage structures (bridges, culverts, pipes)? Yes No)( ,excﬂmg‘gmhz
far all open charmels? Yes N0 X wlet eacckie:
Drainage Structures
5. Place a check next to the types of drainage structures that the cammmity
has designed and constructed within the last 15 years (not Federal or State
projects). For each structure, provide information as to its maximum
drainage area and whether it is located in a riverine or tidal erwiroment.
Eridge '
culvert /40 oc.z |, Cerne
pipe GOoc. T , (ivering
retention pards /90 0c.t | ricon~ne

reservoirs

6. How do you classify the drainage structures (i.e., by size: passing a
certain discharge and corresparding flood frequency 10-year, 50-year,
100~year)? Goececala , 04 size and coderehed o /

7. What design requirement is req«nr? far a in of allowable
increases in backwater? >ependaxY ontthe ape IS ) Zow () incrsse
So- badges Foulwes,

8. How Goes the camumity determine expected or design runoff (e.g., use of
Rational Method, SCS National Engineering Handbook, FHWA Method, U.S.G.S.

Method and Routing tions v )2 Relens Methad
=8 m.m\.ﬂ-sc-f—aof, 0.5 .5, ~ivhed o ) )

9. Does the cammmity reqularly utilize actual stream gage data or camparable
stream data in its discharge calculations?

¥ No X, xw@*‘w when Sesion "awolues uao:k "~
f@{w‘&*\«m calcu) 45.;\3 axe comporeh. Yothees doodoped end medded Yoy USHES |
10. Tbmtmmthgcammnﬁtymakeuseofhighwate;maﬁcstoverifyﬂ}e
a,) of its designs? When  ownlevle ,c;mngS G compared
Lo Wese douclspod and enoleled by Whe BSGS  Sor NELE Scdglcin
’m‘-(’(?'\% . w\\\c\\ nas ‘oeen vz«&‘m& ¥ uaitcus \ecohons b-\ \\LSY\

R e o S -



13.

14.

Stormwater Systems

15.

1e6.

17.

18.

Federal or State projects).

top of slope chamnels / swales v
toe of slope chamnels Z dissipators 7
cautlet channels AV

What method(s) areusedbythecamumtytodeslgncpendxannelstructxm

(e.g., SCS National ineer Handbook, Hydraulic Design Series No. 3 ard
4, others...)? SCS «A)o@oi, , Hed -2

Do designs include the development of water surface profiles, especially
the before and after backwater effects m\.olvu'g other structures?

Yes ZS No M h.w ‘\(L\ﬁé\ L;r\ Lv\(\zn 1% mug'\w,s o8

p(‘tﬁb»p&& O \/Our\ ™Mo pqu \_\Q.LE(“CCQ/@@(«.
Do&stheccmmmtylmlude mthed&ugnofltscpencharmel
structures?

Yesﬁ No

If yes, what is it? 7yp; (,p//7 G for saaller watershed creds N and
/7 Ffor princ: p(L/ watercourses and /arger walcru},.bc;,(r/ou ace ).

Whatmethodofanalyswisusedbytheoamuml - to determine design flows
for stormwater collection? "=l V\A@%\q

Isstormateraralyzedmadraunagebasmhasxsorjustatthestmcmml
level?

. /ﬁ_\‘
Yes é No \ Qxc,ca JC “QL Smﬂ \OC«ﬂ wc%u\n@i %ﬂ\ﬁafns
: gfl-m\\ \«G;‘Sfé “ﬂr\(u\ 25 Qa,rq,s

Are the stormwater corw structures categorized by size of event

(e.g., 10-year, So-year, discharge in cfs)?

Yes _X No /O—gdm 7(7,0/&1/ and L5 Yo 7z Oagé ot

Does the mmm for pipe diameter, catch basin size and
spacing?

Yes X No

. If yes, what are they?

Minvimam pipe dometer = /S jiaches .
Cﬂ%\“ basm size = CT DOT stendaddy |

%Qovc.'nﬂ% = 300-Neet +/-



General

19.

20.

21.

22.

What types of cantrols does the &amunity use to control ercsion and

sedimentation (e.g., sedimentation dikes and pools, traps, soil ]

stabili , 8l gr%%_sw ical binders)? Eitecn ~ xd meatodoa 13
OZNZDN CRNN Txﬁ_ e he The ScuiBl Thaiean Teon Noedg .ﬂ':‘.\.xgum‘o.m‘,
DR B8t mi & ARSI &gs%% SF Ry Aale BRI

mentioned above that have been reviewed by an autside party (e.g., State

DEP, Federal agency, private firm)?

Yesﬁ No

what design document format is utilized by the cammmity for the various
txpsofg';a_,nage' structures (provide an le of each)?
Excegt et // ® ) naad.

v Same 05 foond 1n CT POT Omunye
Has the camumity had any particular problems with any of the drainage
structures mentioned above?

Yes ____ No_,é_.

If yes, give an example and any attempts to rectify the problem.



BRIDGE OPENING, CULVERT, AND STORMAATER
DESIGN STANDARDS AND PRACTICES
SAMPIE SURVEY

1. Name of Cammmnity Town o 6%@(
2. Office(s) Contacted, Poblie [)ol\ss_DQ.'szrweACi'
3. Office(s) Respansibla For Bridge, CQulvert, and Stormwater Designs bl Jods Re ot

4. bcasdacmnmityuﬁlizcmdsﬁmsmﬂards,aspzwmedinﬁm
Carmecticut Department of Transpartation's Drainace Mamual (Jamuary 1986),

for all drainage stxruchures (bridges, culverts, pipes)? Yes Y~ No
for all open charmels? Yes . No Vhen eracdSan
Drainage Structures

5. Place a check next to the types of drainage structires that the cammmity
has and aonstructed within the last 15 years (not Federal or State
projects). For each struchire, provide information as to its maximm
drainage area and whether it is located in a riverine or tidal envirorment.

bridge o
culvert o
pipe \
retention ponds __©
resexvoirs 9

6. How do you classify the drainage structures (i.e., by size: passing a
certain ‘discharge and corresponding flood frequency 10-year, S0-year,
100-year)? [ (o) (l«eﬁ

(&
7. matdesignraqtﬁmtisz::ldmrasmzcmintemorallmble
increases in backwater? CoX o Contern - AD TWErs A wodA

8. &:edcasthca:mmq&mmimw«éasignmtt (e.g., meof
Raticnal Method, SCS National Engineering Handbook, FEWA Method, U.S.G.S.

: %mﬂﬁw‘ T‘Lmlpztatiu's, cthers....)? e dieecetion

A ‘SS ) ro?ov\wk Mé%\f:
9. Does the cammity regularly utilize stream gage or camparable
stream data in its discharge calculations?

Yes No _X

10. To what extent does the camumity make use of high water marks to verify the
correctness of its designs? |
o + at ali



' Open Channels

11.

Place a check next to the types of open channels and accessories that the
camunity has designed and constructed within the last 15 years (not

_ Federal or State projects). yo.. bone S 19485 - Vo \W@Le’f}fg;

© ouatlet charmels

12.

16.

17.

18.

. ?V‘\.O < I\'\J
top of slope channels swales
toe of slope chamnels . dissipators ____

m':atmethcd(s) arausedbytheccummtytodasxgnopendnmnelstmm

_ (e.g., SCS Naticnal Engineering Handbook, Hydrat!lic Design Series No. 3 amd
4, others..)? \or seecdod - lebt Ao designes

13. Do designs include the development of water swrface profiles, especially
the before and after backwater effects involving other structures?
ves ___ No_V_ |

14. Does the cammmity include freeboard in the design of its open channel
structures? '
Yes _Jr__ No
If yes, what is it? | Coot

Stormwater Systems

15. What method of analysis is used by the commmnity to determine design flows

for stormvater collection? Rortann o Teeg
Iszltozmteramlyzedmadmjmgebasinbasisorjustat'thestmcmral
level? .

Sornugl

Yesposw No

Arethéstozmtercﬁnveya{nestructur&sategarizedbysizeofevent

(e.g., 10~year, SO-year, discharge in cfs)?

Does the cmmmity have standards for pipe diameter, catch basin size and

spacing? 15" mn e TR - .

Yes No TV Chee 12" mn Bl Cu( coeh bas»_v\’m
i Cux_\‘cbk E&ﬁm

If yes, vhat are they?



20. Doasthacammitynaveamraaigmtoranyofﬂndmimgamucum
mdawdmmthavawzwimwmmmeparty (e.g., State
DEP, Faderal agercy, private £imm)? .

21.vmtdaig)dcamr¢fcmtisutilizedby~thcmﬂtyforﬁxevanm .
of drainags struchires (p:wideanoemlcoteach)? VvV isuak w‘aw

RY2Y oD aller Stoews
22. Hasthexmmmityhadanypmtiaxlarpnblanswithanyofﬂndrahﬂge

Yes _~_ No___
It yes, give'anamplcmﬂwmtsmmctifyﬁﬂemlm-
- - ée_s&\'\ oo
PYD\)LQM \AIHA .qurw-p\lvz’\;p&}#_r S‘{-ccw\s e-or N Su\:bu\élws
- )
C"( Oud ‘)\’34"“—3& \ be(.a.us(_ Q ‘)h-\'m{’b(/[f ‘Q_,:ke,(s d!(‘*"f“*aﬂ-

W‘t!

v | Cauvses C[,bo§

b

7&- Ao'r&" FD"
. ~ o Jos Lovv\‘)l.ﬂ.:r&o) b lq_(:-e oiu,g
o » Y O NN
;c:) on Mtes faken o} wles Ve ,%Too« heed
ol fomplefed focm |



ERIDGE OPENING, CULVERT, AND STORSGTER
DESIGN STANDARDS AND PRACTICES
SAMPIE SURVEY
Name of Cammity (14 oL \/\)&\;&r\bw\«
‘ ee R by gy OBen
Oftice(s) Contacted  13oveas ot &\a (. .
Office(s) Respansible For Bridge, CQulvert, and Stormwater 051935 € Evyineers

i)ostheanmmityutuizemdstin;smds,aspxwi&dintha
Carmecticut Department of Transportation's Draipage Mamual (Jamuary 1986),

for all drainage struchmes (bridges, culverts, pipes)? Yes v o

-

for all cpen channels? i’es i

Dxainage Struyctures

50

10.

Place a check next to the types of drainage structures that the cammmity
has designed and constructed within the last 15 years (not Federal or State
mojects). For each stxuchure, provide information as to its maxdimm
drainage area and whether it is located in a riverine or tidal envirarment.

bridge (%4
allvert >
pipe —
zetmt:mpaﬂs (%)
reservoirs ()
deoymclassifythc structures (i.e., by size: passing a

certaindisd:atge corrspmﬂirgﬂood&equcyl(}-year 50-year,
100-year)? C)im«ﬂcr

matdesig:zqdmmxs forastnzcbnamtemofallowable
increasas in backater? aone - \oF K«ow\uka. Lar dore P(W“B 1943

deosthcmmitydetumimepc:nﬂardaignnmtf(e.g use of
Rational Methcod, scsuatlcralaqinaerﬁgw FHWA Method, USGS.

mﬁzm Computations, others....)?

mstrnmtyregularlyutiluemlstmamgagedataorcmpanble
stream data in its discharge calaulations?

Yes No \/

Ibwhata:tentdosﬂ:ecummtymhuseofhghwternaﬂcstomfythe
correctness of its designs?

None - Dot koo vhab wWas dont on pyo



Open Channels

11.

13 -

14.

16.

17.

18.

Placeadaecknexttothetypesofcpendnammelsarﬂaccessonesthatthe
cammunity has designed and constxucted within the last 15 years (not
Federal or State projects).

top of slope channels & swales [
toe of slope channels __2_, : dissipators __Ll
autlet chamels 2 )

what method(s) areusedbythecmmmtytodesimopendnmxelstrucmres
(e.g., SCS National Engineering Handbock, Hydraulic Design Series No. 3 ard

"4, others...)? (oé &er *:‘LloIL\Lch‘ @ﬁw’h

Do designs include the development of water surface profiles, especially
the before and after backwater effects mvolvm cther structures?

Yes No ‘/

Doesﬂmecmmmibjimludefreeboardinthedesignofitsmdmmel
structures?

Yes _____ No _L_

If yes, what is it?

matmeﬂmdofarnlysisisusedbg t%detaminedes:.gnﬂows
for stormvater collection? Conod MJL \ge 2 foe Chy Uibe s

Ismmlyzedonad:mmgebasmbasmorjustatthesmcumal 3
levelz  \Jiskee ey on Sheoe bucak e vel
Yes No ‘?usMLg oA Pasin Dabis

Are the stozmatercomewnestruct\mescatmlzedby.sizeofevent
(e.g., 10-year, So—yea:, discharge in cfs)? -

Yes v No '
Dcsths cmmmity have standards for pipe diameter, catch basin size ard
spacing? .

Pasy —ne

sl min g
If yes, wkmtarethey’ ‘7 * P\\mB

Yes No



19.

20.

22.

mattypsofcmtmlsdoestheaxmnﬁtyusctocmtmlemsimarﬂ
s-dmem:atim (e.g., sedirentation dikes and pools, traps, soil )
stabilizers, slope analysis, chemical binders)? Cools : 50{-}{;,\1 ba-‘:wxs
mesthscmmitymvewdaigutoranyofth:dmimgemmes
nmtia:edabovethathavebnmzwiuedbyanmideparty (e.g., State
[EP, Faderal agency, private £ixm)? X

Yes No \/

CCbusoa V\/\W\M
vwzufs?c,‘) Y"‘Pes
wa—)&[uut, ‘b("";ﬂ\

¥ c)' . ‘ »
Rote . fom s Compleled HM&\% §RA bused

on msles tokan doce 4
ey . ~



BRIDGE OPENING, CULVERT, AND STORMAATER
DESIGN STANDARDS AND PRACTICES
SAMPIE SURVEY
1. Name of Oommmity. Windhawm, Connecticut

2. Office(s) Contacted Public Works

f
3. Office(s) Respansible For Bridge, Culvert, and Stormwater Dnsigxsp_iib_a |

4. Does the cammity utilize existing standards, as provided in the
Comecticut Department of Transportation's Drainage Mapual (Jaruary 1986)f,=ye‘>

for all drainage structures (bridges, culverts, pipes)? Yes X Mo
for all open chammels? Yes_X_ Ko
Drainage Structares

5. Placead:ecknexttothetypsofdninaqest:ucumthatthecummity
hasdsigmdarﬂwstmctedwittﬁnﬁaelastﬁyaazs(mtr‘edemlorstate
projects). rbreadustnx:b.n'e,pzwideinfomtimastoitsnmdmm
drairageaxeaardvbeﬂexitislocatedinariveﬁmattidalawimment.

bridge

culvert X
pipe X
retention ponds
resexrvoirs

6. How do you classify the drainage structures (i.e., by size: passing a
certain discharge and correspanding flood frequency 10-year, 50~year,

100~year)? Size cixdb CL‘{

7. mtdsignrequirarermmreqﬁmdfarastmcuneintemsofanowable
increases in backwater? No increase. _ [l .5

8. How does the comumnity determine expected or design runoff (e.g., use of
Rational Method, SCS National Engineering Randbook, FHWA Method, U.S.G.S.
Method, Storage and Routing Camputations, others....)? Rational and SCS

2L Prprd A
9. Doesthecammmltyregularlyutilizeacmalstmamgagedatam:amparable
stream data in its discharge calculations?

Yes o X

10.1bvtmta¢e:tdoesﬂwecammitymkeuseofhighmtermﬁcstoverifythe
correctness of its designs?

We do not.



Open Chamnels

11.

" agtlet chamnels X

12.

14 -

Place a check next to the types of open chamnels ard accessories that the
cammmity has designed and constructed within the last 15 years (not
Federal or State projects).

top of slope chamnels swales x
toe of slope chamnels _ X dissipators

#What method(s) areusedbyﬂ:ecmmmltytods1mopenchamrelsmm

(e.g., SCS National Engineering Handbook, Hydranlic Design Series No. 3 and
4, othexs...)" Hydraulic Design Series 3 and 4.

Do designs include the development of water surface profiles, especially
the before and after backwater effects involving other struchures?

Yes & No_&_ o\'\Lc(o/\ \D4vb7&*l

Doasthecammmltyimluiefreeboardinthedsmnofitsopendaarmel
structures?

Yes _X No

If yes, what is it? One foot

Stormwater

15.

16.

17.

18.

What method of analysis is used by the camunity to determine design flows
for stormwater collection? Rational and SCS-

Isstormateranalyzedmadxalmgebasmbasxsotjustatthestrucmral
level?

YesX No

Arethestomwateroaweyancesfnx:bmcntegorizedbysizeofevmt
(e.g., 10-year, 50-year, discharge in cfs)?

Yes X No _____
Dosthecarmmltyhavestarﬂardsforplpedlameter, catch basin size and
spacing?

X No

Yes

what are ? - .
If yes, they Miniwmum pipe diameter 15 inches

Catchbasin size is per DOT standards
Catchbasin spacing is 300 feet maximum



General
19. Whattypsofcmtmlsdosthecannmityusetowﬂzolemsimmﬂ

20.

sedimentation (e.q., sedimentation dikes and pools, txraps, soil

stabilizers, slope analysis, chemical binders)? Silt fence and tewporary
silt pools

Does the camamity have any designs far any of the

mentioned above that have been reviewed by an ocutside party (e.g., State

DEP, Federal agerncy, private firm)?

Yes X No We use Connecticut DOT standards

21. What design doament format is utilized by the camnmity for the various

types of drainage structures (provide an exanple of each)?
Refer to Connecticut DOT standards

22. Has the cammity had any particular problems with any of the drainage

structures mentioned above?
Yes N _X

If yes, give an example and any attempts to rectify the problem.



1.
2.

BRIDGE OPENING, CULVERT, AND STORMAATER
DESIGN STANDARDS AND PRACTICES
SAMPLE SURVEY

Name of Caommmity Town of Litchfield
Office(s) Comtacted Department of Public Works

Office(s) Responsible For Bridge, CQulvert, and stomatex{': ﬁ%gnstegkartment
of Public Works

Does the camumity utilize existing standards, as provided in the

Camecticut Department of Transportation's Drainage Marmal (Jarmary 1986),

for all drainage struchumres (bridges, culverts, pipes)? Yes X Mo

for all open charmels? Yes X No

Drainage Structiyes ,

5.

9.

10.

Placeadaedcmxttothetypesofdmjmqemmatthecammity
hasd@ig'edarﬂcmstnactedwiﬂﬁnthelastlsyeaxs(mtrederalorstate
projects). For each structure, provide information as to its maxdmum
d:aﬁageareaarﬂv&metheritislomtedinariverimortiﬂalemimment.

bridge

culvert

pipe

retention pands
reservoirs

How do you classify the drainage structures (i.e., by size: passing a
certain discharge and correspording flood frequency 10-year, 50-year,
100-year)? minor 50

major 100
mmtdesignxequixmtismquiredforasmmneinhemsofallaable

increases in backwatex? HW/D = 1.5

How does the cammity determine expected or design runoff (e.g., use of
Rational Method, SCS National Engineering Handbook, FHWA Method, U.S.G.S.
Method, Storage and Routing Camputations, others....)?

(Rational method area<200 acres) SCS TR55/TR20 area > 200 acres)

Does the cammmity regularly utilize actual strean gage data or comparable
stream data in its discharge calculations?

No _ X

m\tmtextmtdoestheoamxmitymaketseofhighwatarmaﬁstoverﬁyme
correctness of its designs? Observe and record high water levels

Yes




11. Place a check next to the types of open chammels and accessories that the
camumnity has designed and constructed within the last 15 years (not
Federal or State projects).

top of slope chamnels swales X

toe of slope chanmnels X dissipators _X___
outlet chamnels X

12. what method(s) areusedbytheommmltytodsxgnopendmarmlstmcum
(e.g., SCS National Engineering Handbook, Hydraulic Design Series No. 3 and
4, others...)? Hydraulic Design Series 3 & 4

13. Do designs include the development of water surface profiles, especially
- the before and after backwater effects involving other structures?
Yes _ X No

14.Doe£ﬂmeéammmityimludefmeboardinﬂxedsignofitscpendaamel
structures? N/A

Yes No _

If yes, what is it?
Stormwater

15. what method of analysis is used by the camunity to determine design flows
for stormwvater collection? Rational <200 SCS TR55 > 200

16. Isstormtera:alyzedmadxmnagebasmbas:sorjustatthestnmcmral
level?

Yes No _X

17. Are the stormwater corveyance structures categorized by size of event
(e.g., 10-year, 50-year, discharge in cfs)?

Yes_ X No._
18.Doestheocnmxutyrnvestardardsforp1ped1mneter,cztdxbasmsuearﬂ
spacing?
~ Yes __X No

If yes, vwhat are they?

min pipe size (15") =)
min C.B. spacing (300 ft.)



General

19. mttypesofcmtrolsdosthecammityusetocmtmlemsimand
sedixpa'rtatim (e.g., sedix;entaticr_a d.lks and pools, traps, soil
stabilizers, slope analysis, chemical binders)? Silt Fence, Haybales, Geotextiles

20. Doesthecammityhaveanydesigrsforanyofthedmj:agestnm
mentioned above that have been reviewed by an ocutside party (e.g., State
DEP, Federal agency, private firm)?

Yes _____ No_x

21. va\atdsig':doamentfommatisutﬂizedbythecmmityforthevarims

types of drainage structures (provide an example of each)? Attached

n.lhsﬂewnnnﬁtyhadanypartimlarpnble:swimanyofﬂmedmhage
structures mentioned above?
Yes____  No_1*

If yes, giveanecanplea:ﬂanyattmptstorectifyﬂxepmblan.



